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As many site factors will effect the transmission of vibration through the ground , the most
accurate prediction of ground wibration from a site will be from vibration measurements taken
on-site. However, in the absence of such site data, ground vibration levels have been estimated
using the following formula;

-B
R .
= KE[WJ Equation (3)

Table 4-8 summarises the constants in Equation (3) and the valuesthat have been assumed to
estimate ground vibration levels in this assessment,

AS2187 22000 states that when blasting is carried out to a free face in average field
conditions, the mean vector peak particle velocity may be estimated by assuming the values of
kg and Bin Table 4-3.

Table4-8 Ground Vibration Parametres and Assumptions

Parameter Definition Assumed Value
N Graund vibration invector A
peak particle velocity (wppy)
(=)
R Distance from charge (m) Fange: 200 to 1000 rmetres
o Maximum charge mass (ky) 100 t
kg B Constants related to site and kg =1140
rock properties for estimation BE=1F
pUrpoSe § -

(11 Charge mass has been calculated basad on a hale diameter of 33 mm, column height of 13 metres and a charge
mass of 7.5 kogimeter (specific gravity 1.2).
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Figure B displays a graph of the estimated airblast overpressure and ground vibration levels
against the distance from the blast.
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Figured  Airblast and Ground Vibration Predictions

Estimations of airblast overpressure indicates that the recommended peak noise level of 114
dBIL) may be reached at up to 1500 metres from the blast location. However, as attenuation

loss from screening of localterrain features has not been taken into account, these estimations

are considered to be conservative.

Estimations of ground vibration levels indicates that the 5 mm/sec recommended limit may be
reached at up to 300 metres from the blast location,

4.4 Operational Noise Assessment

44.1 Industrial Noise
fndustrial Noise
GHD understand that the sources of noise during the operation of the Proposal would be:

b Proposed borefields and associated pumping stations (headwaorks); and

¥ Maintenance and visitor traffic on Vallad Bobo Roads.
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Given the relative isolation of the proposed borefields and the limited number of traffic
maovements expected during the operation of the Proposal, operational naise modelling has
focused on the predicted noise likely to be generated from the proposed headworks building.

For continuous operation of two pumps within the headworks building, predicted contribution
based an modelling at the nearest residential boundary would be approximately 12 dB(A) under
neutral conditions. Table 4-9 documents the results of the modelling whilst Figure 7 illustrates
the proximity of the nearest residential dwelling to the existing and proposed headworks

building.

Table4-9 Predicted Noise Modelling

Source Partial Level D ay

MName o Feceiver 1 Feceiver 2 Mearest
Feceiver

Louyre Louvre -14.3 -213 E.1

Pump house Roof NE 127 -16.8 4.5

Furmp house Roof SE -12.5 -16B 4.5

Pump house ME Embankment -16.5 -207 3B

Fump house oE Embankment  -20.4 -245 0

Furmp house oWy -21.4 -27 8 -2
Embankment

Pump house W 246 -33.2 -4.8
Embankment

Foller doar Roll Doar -252 -34 9 -b.9

Doar 40 -33.7 -3 6 -138

SN TGRSR RD
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Figure7  Operational Hoise Assessment

The operational criteria for the Proposal would be 36dB for day & 35dE for evening & night and
therefore 12dB would likely be inaudible. The main contributor to the increase in noise would be
the proposed non-acoustic louvre (2m x 1m) on southern side of headwaorks building followed by
the corrugated steel roof with insulationfsarking and then the proposed brick embankments of
the building. The raller door (sheet steel) is a lower contributor due to its location an the
sauthern side of the building.

44.2 Road Traffic Noise

Infarmation regarding additional road traffic due to the proposed project was not available at the
time of this assessment. However, itis expected that road traffic following the construction of
the projectwould primarily occur during daytime hours and would not be of a significant volume.
Therefore, t is not expected that road traffic noise from the proposed project will be anissue.

30 Report on Bowrawlle Off-Riwer Storage Scheme 2ENA1 3306 83935 RD
Construction and Operational Maoize and ‘Jdbration mpact Assessment



p—
I—

5. Recommendations

some in-principle mitigation measures have been pravided below to assist with noise and
vibration control during the construction and operation phase of the proposed development,

The purpose of the below recommendations isto ensure that all feasible and reasonable
measures enabling control and minimisation of site noise and vibration emissions are
considered.

5.1 Construction Moise and Vibration

5141 Work Ethics / Community Relations

b All site warkers should be sensitised to the potential for noise impacts onto local residents

and encouraged to take all practical and reasonable measures to minimise noise during the

course of their activities; and

P The site manager (as appropriate) should establish contact with the local residents and
communicate the canstruction program and progress on a regular basis, particularly when
noisy activities are planned,

5.1.2 General Recommendations

As far as practicable, the following general noise control measures should be incarporated in
the canstruction noise management plan:

b Aim to minimise movements of equipment and personnel during noise sensitive periods,
such as nighttime; and

b Staff arriving or leaving the site befare 7 am or after 6 pm should be aware of the potential
for noise impacts at nearby receivers,

D'ue ta the potential for construction noise goals to be exceeded GHD recammends that the
following measures be taken into consideration during construction of all infrastructures
associated with the project in order to reduce risk of noise impact:

b Allwork should be keptwithin the working hours prescribed by the DECC CNG. This
includes trucks naot arriving on site before 700 arm. Should works out of these hours be
needed,the work methods and noise goals of the DECC's CHNG should be considered;

b Review available fixed and mobile equipment fleet and prefer more recent and silenced
equipment whenever possible. In any case, all equipment used on site should be in good
condition and good working order,

p Planto use equipment, which is fit for the required tasks in terms of power requirements;
b Al engine covers should be kept close while equipment is operating;

b Asfar as possible, materials dropping heights into ar out of trucks should be minimised,

G EET TR DR ] Feport on Bowraville OF-Fiver forage Scheme
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b All combustion engine plant, such as generators, compressors and welders should be
checked to ensure they produce minimal noise with particular attention to residential grade
exhaust silencers

b “ehicles should be kept properly serviced and fitted with appropriate mufflers. The use of
exhaust brakes should be eliminated, where practicable;

p Where practical, machines should be operated at low speed or power and should be
switched off when not being used rather than left idling for prolonged periods;

P Machinesfound to produce excessive noise should be removed from the site or stood down
until repairs or modifications can be made; and

b Should blasting be used on site, the activity should be subject to a vibration control plan, as it
is generally the major source of vibration found on construction sites.

5.2 Operation Neise and Yibration

5241 General Recommendations

As far as practicable, the following general noise control measures should be incorporated in
the design of operational noise sources, such as pumping stations:

b All external noise sources should be located so asto avoid direct line of sight with noise
FECEVBrsS;

b If possible, ventilation ar exhaust openings should not face noise receivers;

b Staff arriving or leaving the site for maintenance before 7 am or after 5 pm should be aware
of the potential far noise impact at nearby receivers.

572.2 Mechanical Plant — General Advice

b Investigate the operational requirements for the mechanical systems and where practical,
optimise the required operational time with consideration to potentially noise sensitive time
periods, such as night;

b Equipment should be kept properly serviced;

b Where practical, machines should be operated at low speed or power and should be
switched off when not being used rather than left idling for prolonged periods;

p Mechanical plant should be fully enclosed to minimise noise prapagation; and

b All equipment should be vibration isolated, with consideration to manufacturers
reguirements.
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5. Conclusions

GHD was commissioned by Mambucca Shire Council (M3C) to undertake a naoise and vibration
impact assessment as part of an EIS for the proposed construction and operation of the
Bowraville Off-River Storage Warks,

The aim of this noise and vibration assessment has been to assessthe level of impact from the
construction and operation of the proposed project on the surrounding environment. Due to the
nature of the proposed project, noise and wibration impacts during construction have the
greatest potential for impact and is therefore the focus of this assessment.

Assuming construction activities will primarily be undertaken between ¥ am and B pm Monday
to Friday, and ¥ am to 1 pm Saturdays, construction noise impacts may exceed the 41 dB(A)
canstruction noise goal at nearby residential receivers based on the conservative estimates
made in this assessment.

Moise from the proposed pipeline construction has the greatest potential for impact due to the
proximity of noise receivers to construction activity. However, given the mabile nature of
construction activities, it is expected that noise receverswill only be exposed to elevated noise
levels for relatively short periods,

GHD believe thatwith the general type of construction operations and the typical separation
distance to nearby receivers, vibration impacts from general construction activity should be
negligible. However, blasting, if it occurs is expected to generate the most significant vibrations
levels and may cause vibration impacts at nearby receivers.

Estimations of airblast overpressure indicates that the recommended peak noise level of 115
dBIiL) may be reached at up to 1500 metres from the blast location. Estimations of ground
vibration levels indicates that the & mm/sec recommended limit may be reached at up to 300
metres from the blast location. As attenuation loss from screening of local terrain features has
not been taken into account, these estimations are considered to be conservative.

Detailed assessments of noise impacts during the operations of the proposed project have not
been undertaken at this stage; however, noise impacts are not expected to be significant.

Recommendations for noise mitigation measures have been provided in Section 5 of this report.
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Appendix A
Noise Monitoring Results

Statistical Noise Data
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EXECUTIVE SUMMARY

This report documents the results of an archaeclogical study undertaken of ancillary woarks relating to
the Mambucca Water Supply project, including assessment of an access route, five pipeline route
options and five bore field aptions. The report incorporates relevant information from previous
Mambucca Water Supply heritage studies

The main objectives of the Nambucca YWater Supply Scheme Upgrade project are to enhance the
security of supply by upgrading the headwark, to add headwark capacity to meet future population
growth and demand, to comply with the Water Management Act by explicitly allowing for the
maintenance of enviranmental flows in Mambucca River past the extraction zone, and to ensure the
guality of the stored water is managed to current best practice standards.

The Mambucca District WWater Supply Project study area is located within the boundaries and area of
custodial interest of the Bowraville Local Aboriginal Land Council. An Abangial Liaisan Committes
has been set up to facilitate and encourage paricipation of the local community in the design and
congtruction of the Mambucca District Water Supply Project. To date five Aboriginal Liaison
Committee meetings have been held. A representative of the BLALC, community elder, Mr Kevin
Ballangarry, participated in the field surveys of the ancillary areas.

The results of cultural heritage studies conducted for the Nambucca District Water Supply Project are
as follows:

- One possible Abariginal object (a manuport, MSW1) was recorded in 2004, The manupon
ig located 50 m from dam sub-option Zb impoundment maximum storage level,

- One area of potential Archaeological Deposit, NWSPADT | was recorded in the course of
the 2003 field survey. The PAD is located in the section of Bowra Creek flats and basal
slopestraversed by proposed pipeline routes 1,3, 4 and 5.

- Two areas of Aboriginal cultural value, the burial ground [the rocks] and a corrobaree area,
and a mythological site, was identified by Aboriginal infarmants. The Hocks is located on
the Mambucca River and a buffer zane of 30 m either side of the river has been identfied
by Abariginal representatives. The mythalogical site is lacated on South Creek (baoth of
these areas may be impacted by new boreholes).

- Two Eurapean heritage items, a forestry tree stump with springboard holes and the remains
of a charcoal kiln, were recorded in 2004, The farestry tree stump (MNWSH1) is located
within the dam impoundment area. The charcoal kiln (WWSHZ) is located to the west (and
outside of) the dam impoundment area.

- Mo BEuropean heritage sites were located in the cantext of the 2008 field survey.
Itis recommended that:

- Mo further archaeclogical survey is required for the Mambucca Water Supply Project dam
and ancillary areas.

- The possible Aboriginal manupart NWS1 should be collected prior to any potential impact
and should be curated by the local Aboriginal community. Alternatively, this item could be
re-positioned near to its find lacation but outside of any impact zones. A section 87 permit
(and a Care and Contral Agreement far the collection option) would be required fram the
DECC to conduct these actions.

- If NWPADT is to be impacted by the installation of pipelines then a program of
archaeological subsurface investigation should be undertaken with the aim of determining
the nature, extent and significance of any subsurface archaeological deposit present within
the area.



Impact to the identified burial ground and corroboree ground [the rocks] and the identified
mythological site should be avoided. Advice should be sought through the project
Aboriginal Liaison Committee as to appropriate avoidance strategies and buffer zones for
these areas.

A buffer zone of 30m either side of the river has been identified by Aboriginal
representatives for The Hocks area and this strategy should be discussed further by the
Aboriginal Liaison Committee.

To minimise potential delays in construction resulting from the identification of unidentified
Aboriginal sites it iz proposed that after initial wvegetation clearance Aboriginal
representatives and archaeologists should undertake an inspection of the inundation area.
This would provide an opportunity to locate and collect any sites that may not have been
able to be seen during the surveys. A 87 will be required to do this.

Copies of this report should be provided to the Bowraville Local Aboriginal Land Council
and the project Aboriginal Liaison Committee with an invitation to discuss and comment on
itz findings, provide assessments of the Aboriginal cultural values of the sites and areas
described in the report, and provide input to the management strategies suggested in the
report.

Motification of the intention to impact the forestry stump, site NVWWSHT, should be provided in
writing to the Director of the NSVY Heritage Office with a request that a determination be
made as to whether the intended impact falls under an existing exemption to section 139
permit provisions., Mo impact can ocour until this advice is received and acted upon. This
procedure s necessary because this site falls under the definition of a relic (as defined by
the Heritage Act 7977, but has not been assessed as having local or a greater level of
significance,
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¥’ 4. INTRODUCTION
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1.1 Project History

[n 1984 Sinclair Knight Merz prepared a strategy study for the Mambucca District Water Supply on
behalf of the M3 Departrnent of Public YWorks and Services and Mambucca Shire Council. It
identified various potential water supply options for the towns of Bowravile, Macksville, Mambucca
Heads, Scotts Head and “alla Beach, and some rural areas on the mid north coast of MNSYWY

The current water supply is drawn from a borefield in an alluvial aguifer interconnected with river
levels in the Mambucca River. The formulation of an alternative water supply, storage and demand
managerment results from limitations on the capacity of the aguifer, increasing demand, and the need
to address future environmental flow requirements in the Nambucca River. The need for an off-river
water starage site was reinforced by a Yalue Management Study (WMS) (DPYWS 1995).

The ¥MS and scheme costings and appraisal (DPWS 1995) resulted in a short list of two possible
dam sites Za and 2b). These two sites were subject to preliminary investigations in the mid-1930s,
including an archaeological assessment of dam site 2", which included both Options 2a and Zb
(Gorman 1998).

subsequently, dam sub-option site 2b was identified as the preferred dam site. This aption is located
twa kilometres narth of Bowraville.

[n 2005 Mavin Officer Heritage Consultants (MOHC) conducted a cultural heritage assessment of
storage dam Site 2B and some ancillary warks areas, and in October 2008, NOHC undertook a
desktop review and update of previous cultural heritage assessments undertaken for the Mambucea
Dlistrict Water Supply project. The review defined the further works necessary to meet statutory and
policy reguirements in relation to the project.

This report documents the results of an archaeological study undertaken of ancillary works relating to
the Mambucca Water Supply project, including assessment of an access route, five pipeline route
options and five bore field options. (Figure 1.1). The repont incorporates relevant infarmation fram
previous Mambucea Water Supply heritage studies.

The reportwas commissioned by GHD on behalf of Nambucca Shire Council.

1.2 The Proposed Works

The main objectives of the Nambucca Water Supply Scheme Upgrade project are to:

« Enhance the security of supply by upgrading the headwork - the supply came close to failure
during the extended dry period of 2002/03;

o Adding headwork capacity to meet future population growth and demand - these are long life
assets with a significant lead time and hence the headwork is being sized for a projected
population and demand of 20 D00 people and 3 S00MLYA respectively;

o  Comply with the YWater Management Act by explicitly allowing for the maintenance of
environmental flows in Mambucca River past the extraction zone. In keeping with the
adaptive management principles, Council is taking the leadership role; and

« Ensure the guality of the stored water is managed to current best practice standards — to
reduce the likelihood of the need for a new water filtration plant.

The project involves expanding the borefield along Mambucca River and South Creek to
accommodate up to 20 additional bares delivering up to 40MLAA of additional water to an off-river
storage (OR3) located on the headwaters of Bowra Creek for use during low river flow periods.

MNarmbieca Disgtrict 1 ater Supaly — Envivanmental Impact A sseasment i
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Mambucca Shire Council proposes to:

(2]

expand the borefield along the Mambucca River and South Creek to accommodate an
additional 20 bores and to expand field capacity by an additional 40MLM™ay, with
interconnection with existing borefield to allow flexibility in purmping sources;

construct a new collection tank for the additionalwater to be sent up to the storage facility;

construct a new 40ML/MdAay high lift pumping station near the existing borefield collection tank to
transfer water to the storage;

construct approximately 1500 to 2000 m of nam. 750mm pipeline to connect the collection
tanks to the proposed off-river storage;

construct an off-river storage on the head waters of Bowra Creek with an initial capacity of
5,500 ML but with the provision for found ations to provide for up to 14 D00 ML capacity;

clear approximately 75 ha of land for the 5 500ML storage inundation area. Further clearing
may be required for ancillary works (e.g. roads, pipelines). The inundation area is presently
owned by the NSW Department of Primary Industries (DP1) and is part of sustainable forestry
operations. Some of the 75 ha of clearing will be undertaken by DPI (Forests). Any clearing
undertaken by DPI (Forests) is covered by existing approvals and is a separate activity from
the water supply project;

install access roads to the storage and related infrastructure works,

install an aeration, mixing andfor destratification system in the off-river storage to control
stared water guality;

construct @ nom. 15ML/day booster pumping station near the storage embankment to supply
water back to the headworks for distribution, with provision for expansion to 25hLAH ay,

investigate decommissioning and removal of the existing river crossing and replacement with
an underground crossing and improving fish passage;

provide power to the relevant facilities;

extend the existing telemetry system to accommodate the new facilities and modify the
existing contral program;

make provision at the existing collection tank site far the construction of a 15ML/day water
filtration plant to storage water if this proves necessary in the future. Include pravision for
possible future expansion to 25MLIday.

1.3 Report Outline

This report:

Docurments consultation conducted with the local Aboriginal community in the course of the
study;

Describes the study methodology;
Describes the environmental setting of the study area;

Reviews literature relevant to both European and Aboriginal occupation of the study area and
incorporates data from previous cultural heritage studies as necessary,

Describes the results of the study and;

Frovides management recommendations based on the results of the investigation. %
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2. ABORIGINAL CONSULTATION

The Mambucca District WWater Supply Project study area is located within the boundaries and area of
custodial interest of the Bowraville Local Abariginal Land Council (BLALC).

Gorman (2004 consulted with local Aboriginal community and documented infarmation that was tald
to her by members of the Aboriginal community.

Consultation conducted in the context of the 2004 heritage study included initial phone contact with
hls Carol Maher of the Mambucca Shire Council Aboriginal Community Adwisory Committee. The
BLALC was then contacted by phone and fax and the project was discussed with BLALC co-
ordinatar, Mr Brian Flanders.

Mr Flanders organised for a male and female Sites Officer to participate in the field surveys for the
Wiater Supply project. Subsequently Mr Fred WWalker and Ms Dianne Jarrett joined the archaeologists
in the field in Movember, 2004,

An informal meeting was held at the Bowraville LALC office in Bawraville an November 8, 2004, to
discuss the project and the survey results. In attendance were Kerry Navin and Kelvin Officer
(archaeologists) and the following local community representatives:

- Martin Ballangarry (Councilor with Mambucca Council)

- Wayne Buchanan (representing his father, community elder Mr¥WWarren Buchanan)
- Brian Flanders (BLALC)

- Darrell Flanders (BLALC)

- Diana Jarrett (BLALC)

- Larry Kelly (Mambucca LALD)

- FredYWalker (BLALC)

- Bernadette Wilkes (community elder)

The representatives were invited to provide the consultants with any information that they believed
was pertinent to the project, particularly the identification of any areas or landscape features that may
be of significance to the local community. [ssues that were raised at the meeting are summarised
brelow.

. There was general consensus that the proposed dam needs to go ahead in partnership with
the local Abariginal comrmunity. This included:

establishing protocols with the community regarding consultation about the project,

- possible employment opportunities for local community people, particulatly young men —
thiz is considered to be an impaortant goal for the community,

- ronitaring of ground surface disturbance from start to finish (from day 1 to the end)

because there have been problems in the past where subcontractors have damaged sites
without knowledgeable people being present,

- consideration of using an Aboriginal name for the lake which will be impounded behind the
darn;

- concerns for river safety - children use the river and therefore pump stations {and other
works near the river) must be safe;

— an area referred to as 'The Rocks ' burial ground near the Nambucca River was identified
as being of particular importance to the local community.
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At a broader level there was:

- general concern for the health of the Mambucca River — locals have noticed changes to
the river over time, including the presence of more gravels in the river bed;

- discussion about the need for a council-wide Heritage Study,

- agreement that the Gumbaingir people need to get their heritage sites recorded and
protected within the tribal area, not just in Shire Council areas;

- general concern for the protection of Aboriginal cultural hertage sites, with comment that
that there were still many Aboriginal sites that remained unrecorded andfor unprotected in
the Shire;

- acomment that spear fishing is still very important up and down the Nambucca River; and
- information that sorme elders came fromthe Yellow Rock area to the Bowra area.

The representatives were also asked to consider and discuss the water supply project amongst the
wider community for a few weeks and to provide the consultants with any relevant feedback

BLALC co-ardinator, Brian Flanders, was contacted five weeks later. Brian indicated that the project
had been tabled at a BLALC meeting by Mr Fred YWalker (one of the sites officers who participated in
the field survey). The community discussed the project and indicated that they had no major
concerns with the project,

An Aboriging! Lizison Commiltes (ALC) was set up in 2007 by the NSW Department of Commerce to
facilitate and encourage participation of the local community in the design and construction of the
Mambucca District Water Supply Project. To date five meetings have been held, the minutes of
meetings 1,2, 4 and 5 are included in Appendix 1. (Navin Officer Heritage Consultants has not been
pary to these meetings).

In December 2007, Mambucca Council and the Department of Commerce conducted a “walk-through'
of the Nambucca Borefields areas with Aboriginal community elders. This walk-through identified and
mapped three areas of significance to the local Aboriginal community in the borefields investigation
areas (pers comm Tim Alexander [Dept of Commerce] 2008).

A mythological site was identified by the representatives during the walkover and a previously
identified burial ground was also identified as a corroboree area. A record of the walkthrough, its
findings and a map of identified places is included in Appendix 2.

The BLALC was contacted in relation to the current survey and a representative was invited to
paticipate in the fieldwork Community elder, Mr Kevin Ballangarry, subsequently joined the
archaeologists in the field survey. A Record of Fleid Participation is included in Appendix 3.
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3. STUDY METHODOLOGY

3.1 Database and Literature Review

A range archaeological and historical data was reviewed for the Mambucca study area and its
surrounds in the context of the NOHC 20042005 study. This literature and data review was used to
determine if known Aboriginal and historical sites were located within the area under investigation, to
facilitate site prediction on the basis of known regional and local site patterns, and to place the area
within an archaeological and heritage management context.

Aboriginal literature sources included the (then) NSW Department of Environment and Conservation
(DEC) Abariginal Heritage Information Management System (AHIMS), associated files and catalogue
of archaeological reports, and the (draft) Mambucca Shire Council Aboriginal Cultural Heritage
Management Plan.

sources of historic infarmation included the heritage listings of the Australian Heritage Commission,
the MSYW Heritage Council sites register (Inventory and Register) and the National Trust Register.

This data was updated for the current (2008) studies.

3.2 Fieldwork

Fieldwork was undertaken in December 2008, Field survey was undertaken (on foot) of the access
road corridar, five pipeline options and five borefield location options. In areas of very poor ground
surface visibility the general vicinity was viewed and an assessment of archaeological sensitivity was
made far the area

3.3 Project Personnel

Archaeologists Micola Hayes and Deirdre Lewis-Cook conducted the field survey, accompanied by
Wir Kevin Ballangarry of the BLALC.

3.4 Recording Parameters

34.1 Aboriginal Sites and PADs

The archaeological survey aimed at identifying material evidence of Aboriginal occupation as
revealed by surface artefacts and areas of archaeological potential unassociated with surface
artefacts. Potential recordings fall into two broad categories: sites and potential archaeological
deposits.

Sitas

A site is defined as any material evidence of past Abariginal activity that remains within a context ar
place which can be reliably related to that activity.

Maost Aboriginal sites are identified by the presence of three main categoaries of artefacts: stone or
shell artefacts situated an arin a sedimentary matrix, marks located on or in rock surfaces, and scars
ontrees.

Frequently encountered site types within southeastern Australia include stone artefact occurrences -
including isolated finds and apen artefact scatters, coastal and freshwater middens, rock shelter sites
- including ocecupation deposit andfor rock art, grinding groove sites and scarred trees. For the
purposes of this section, only the methodologies used in basic site identification are outlined,
together with thaose for the recarding types encountered by this investigation.
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leolated finds

Anisolated find is a single stone artefact, not located within a rock shelter, and which occurs without
any associated evidence of Aboriginal occupation within a radius of B0 metres. |solated finds may be
indicative of random loss or deliberate discard of a single artefact, the remnant of a now dispersed
and disturbed arntefact scatter; andfor an otherwise obscured or subsurface artefact scatter.

Except in the case of the latter, isolated finds may be considered to be constituent components of the
baclground scatter present within any particular landform.

The distance used to define an isolated arefact varies according to the survey objectives, the
incidence of ground surface exposure, the extent of ground surface disturbance, and estimates of
baclground scatter or background discard densities. In the absence of baseline information relating
to background scatter densities, the defining distance for an isolated find must be based on
methodological and visibility considerations. Given the varied incidence of ground surface exposure
and deposit disturbance within the study area, and the lack of background baseline data, the
specification of B0 metres is considered to be an effective parameter for surface survey
methodologies. This distance provides a balance between detecting fine scale patterns of Aboriginal
occupation and avoiding environmental biases caused by ground disturbance or high ground surface
exposure rates. The BO metre parameter has provided an effective separation of low density artefact
ococurrences in similar southe ast Australian topographies outside of semi-arid landscapes.

Baclground scatter

Background scatter is a term used generally by archaeologists to refer to artefacts which cannot be
usefully related to a place or focus of past activity (except for the net accumulation of single artefact
losses).

There is no single concept for background discard or 'scatter’, and therefore no agreed definition.
The definitions in current use are based on the postulated nature of prehistoric activity, and often
they are phrased in general terms and do not include guantitative criteria. Commonly agreed is that
backyground discard occurs in the abhsence of focused' activity invalving the production or discard of
stone artefacts in a particular location. An example of unfocused activity is occasional isolated
discard of arefacts during travel along a route or pathway Examples of 'focused actwity' are
camping, knapping and heat-treating stone, cooking in a hearth, and processing food with stone
tools. In practical terms, over a period of thousands of years an accumulation of 'unfocused' discard
may result in an archaeological concentration that may be identified as a ‘site’. Definitions of
backyground discard comprising anly qualitative criteria do not specify the numbers (numerical flux) or
‘density’ of artefacts required to discriminate site areas from background discard.

Potential Archaeological Deposits

A potential archaeological deposit, aor PAD, is defined as any location where the potential for
subsurface archaeological material is considered to be moderate or high, relative to the surrounding
study area landscape. The potential for subsurface material to be present is assessed using criteria
developed from the results of previous surveys and excavations relevant to the region. Where
necessary, PADs can be given an indicative rating of their ‘archaeclogical potential' based on a
combined assessment of their potential to contain artefacts, and the potential archaeological value of
the deposit. Table 3.1 illustrates the matrix on which this assessment is based. Locations with low
potential for artefacts fall below the threshald of classification. In such cases the potential incidence
of artefactual material is considered to be the same as, or close to that for background scatter.
Where there is moderate potential for artefacts, the predicted archaeological potential parallels the
potential significance of the deposit. For deposits with high potential for artefacts, the assessed
archaeological potential is weighted postively.

The boundaries of PADs are generally defined by the extent of particular micro-landfarms known to
have high correlations with archaeological material. A PAD may or may not be associated with
surface arefacts. In the absence of arefacts, a location with potential will be recorded as a PAD.
Where one or more surface artefacts occur on a sedimentary deposit, a PAD may also be identified



where there is insufficient evidence to assess the nature and content of the underlying deposit. This
situation is due mostly to poor ground surface visibility.

Tahle 3.1 Matrix showing the basis for assessing the archaeological potential
{shown in bolded black texf) of 3 potential archaeological deposit

Potential to contain Aboriginal objects
Low Woderate High
Low low moderate
Potential
archaeological | Modsrate moderate high
significance
High high high

342 Historical Sites and Features

Historical archaeology refers to the ‘postcontact' period and includes: domestic, commercial and
industrial sites as well as most maritime sites. It is the study of the past using physical evidence in
conjunction with historical sources. The two primary types of places or iterns that may form par of
the terrestrial historical archaeology conte st include:

1. Below ground evidence, including building foundations, occupation deposits, features and
artefacts; and above ground evidence, including buildings, works, industrial structures and
relics that are intact or ruined; and

2. Areas of land that display evidence of human activity or occupatian.

Within these broad parameters, an historical archaeological ste may include:

. Topographical features and evidence of past environments;

. Evidence of site formation, evolution, redundancy and abandonment (that is, features and
materials  associated with land reclamation, =sequences of structural development,

demalition/deconstruction, and renewal);

. Evidence of function and activites according to historical themefs represented (for example,
an industrial site may contain diagnostic evidence of process, products and by-products);

. Evidence associated with domestic occupation including household items and consumables,
ornaments, personal effects and toys;

. Evidence of diet including animal and fish bones, and plant residues;

. Evidence of pastimes and occupations including toals of trade and the often fragmentary
signatures of these activities and processes;

. hethods of waste disposal and sanitation, including the waste itself which may contain
discarded elements from all classes of artefact aswell as indicators of diet and pathaology; and

. Any suniving physical evidence of the interplay between site environment and people.

The information found in historical archaeological sites is often part of a bigger picture which offars
opporunities to compare and contrast results between sites. The most common comparisans are
made at the local level, however, due to advances in research and the increasing sophistication and
standardisation of methods of data collection, the capacity for wider reference (nationally and,
occasionally, internationally) exists and places added emphasis on identification and conservation of
histarical archaealogical resources.
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4. ENVIRONNVENTAL CONTEXT

The Mambucca District Water Supply project study area is located in the Nambucca Shire on the
MWW mid north coast near the small village of Bowraville. Bowraville is situated at the tidal limit of the
northern arm of the Mambucca River. Prior to an increase in sediment load in the twentieth century,
the river was deep enough to allow commercial boating up to the Bowraville wharf. In this section of
the valley, the river meanders across a narrow alluvial valley floor that is intersected by low spurlines
that merge inland into extensive low coastalrangelands

The proposed dam site is located in & small upper catchment valley within fringing ranges on the
northern margin of the Mambucca River. The wall of the preferred dam site, Site 2b, is situated two
kilormetres north of the town of Bowraville and 1.5 km northeast of the Nambucca River The
proposed dam would inundate the upper catchment of Bowra Creek, a small southwest draining
tributary of the Mambucca River, with a total catchment of around eight square kilometres.

The northern watershed of the Mambuecca River valley occurs along a ridgeline just 250 m northeast
of the proposed reservair. This ridgeline is approximately 100 m AHD behind the dam site, and rises
towards the north to 466 m at Mount Yiewmont. To the east is the coastal catchment of Deep Creek,
and to the narth, the catchment of the Kalang River,

The proposed access road will use an already formed and gravelled road to the east of Bowra Creek
and the Dam inundation area. The road follows the forested crest of a ridgeline that marks the
southern catchment for the proposed reservoir and extends westward from the main Mambucca
River watershed (Figure 4.1). Below the ridgeline the road traverses cleared spurline crests to its
intersection with Hadea Drive.

The topography of the lower inundation area and the pipeline route aptions consists of an apen valley
of cleared undulating agricultural land with a narraw fluvial corridor and low intersecting sputlines.

Foute options 1,3, 4 and & follow Bowra Creek befare turning and crossing Bellingen Hoad and
traversing the majar river terrace of the Nambucca River. Route option 2 utilises Bellingen Road and
a property driveway before crossing Bowra Creek and joining with the other aptions to the Dam
location. The mouth of Bowra Creek is situated at the tidal limit of the river. Bowra Creek is
considered to be a permanent stream but is known to have occasionally run dry (Garman 1996).

The banks of the Mambucca River are typically steep-sided and consist of sandy alluvial sediments.
A narrow flood plain extends to varying widths an either side of the meandering riverbed. All of the
borehole locations are within this flood plain.

The study area occurs within the Mambucca Slate Belt, an extensive area of metamorphosed
sediments extending between Sawtell and South YWWest Rocks, and owver 100 km inland. The
underlying bedrock of this belt is Lower Permian in age and consists of slate, phyllite, and schistose
sgndatnne and conglomerates (Dorrigo — Coffs Harbour SH 56-10 & 11, 1:260,000 Geolagical Map
17 Ed 1871).

MNarmbieca Disgtrict 1 ater Supaly — Envivanmental Impact A sseasment g
MNavin Oficer Ferfage Cansifants Decembay 2008



1”?1 3. CULTURAL HERITAGE CONTEXT
o 0

..;fﬁ’-

5.1 Regional Context

Tribal and linguistic boundaries, traditional lifestyles, the impact of European settlement, a regional
overview and a surmmary of previous archaeological research in the Mambucca area have been
provided in the 2005 report by NOHC Nambucca Digtrict Water Supple Storage Darm Site 28 and
Anciliary Works Areas Cultural Hertage Assessment (pp 12-14) The reader is referred fo this
document for background contextual infarmation.

5.2 Previous Nambucca District Water Supply Studies

Gorman (1998) undertook a cultural heritage assessment of dam site 2", which included both
Options 2a and Zb. Mo Aboriginal archaeological sites were identified in the course of Gorman's
study.

Gorman provided an extensive review of Gumbaingird ethnohistoric information and some general
infarmation on local family affiliations. Gorman also documented information about 'dangerous,
mythological and a possible ancestral camping place' (Gorman 1996:34) that was told to her by
mermbers of the Aboriginal cormmunity.

Gorman conducted an historic heritage assessment of Site 2 (Options 2a and 2b) as part of her
archaeological assessment. Her study included consultation with local landowners, review of
infarmation held atthe Eliza and Joseph Mewrman Folk Museum in Bowraville and some field survey.
Gorman was shown the site of a charcoal kiln by landowner, Mr Ussher,

bore rigorous requirements for reporting archaeological assessments were implemented subsequent
to Gorman's 1996 assessment (refer NPWS Standards and Guidelines 1997 correspondence: Liam
Dagg to MW Department of Commerce, 13 Aogust 2004) Taking account of this factar, the
Department of Commerce commissioned a review and update of the 1996 archaealogy study to meet
current require ments.

This review was conducted in 2004 by Navin Officer Heritage Consultants and included a review of
relevant heritage literature and databases, Aboriginal consultation and field inspections. The scope of
the field inspections was defined in part by property access information and the available plans for
the YWater Supply Project, and thus concentrated on the proposed dam site 2b inundation area, the
damwall area and access roads. Areas such as the pipeline routes, the pump site and release point
on the Mambucca River, and Bowra Creek downstream to the dam were not subject to
archaeological survey. These areas were viewed from nearby vantage points and an assessment
made of their archaeological sensitivity/pote ntial.

Field survey involved the field team walking most roads and forestry tracks in the inundation area,
inspecting the dam wall area and walking the proposed access road. The Bowra Creek riparian zone
was surveyed upstrearm of the dam wall for approximately 750 m. Survey in the thickly vegetated
upper reaches of Bowra Creek was opportunistic and limited to areas that were accessible.

In October 2008, NOHC wndertook a desktop review and update of previous cultural heritage
assessments undertaken for the Mambucca District VWater Supply project. The review defined the
further works necessary to meet statutory and policy requirements in relation to the project.

5.3 Sites in and near the Study Area

5.3.1 Historical Sites

Two European heritage items were identified in the course of the 2004 field surveys for the
Mambucca District Water Supply project. These comprise a farestry tree stump with springboard

holes, and the remains of a charcoal kiln (as identfied by Garman in 18998). Site locations are shown
in Figure 5.1,
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532 Aboriginal Archaeological Sites

Gorman conducted a field survey within the 1996 'Site 2' darm option, concentrating on creek lines
and forestry tracks. She noted that visibility along the creek was 0% and that the gully slopes within
the “iewmont State Forest were steep, with vegetation thick to the point of being impenetrable
(Gorman 1996:37). Yisibility was also poor in the cleared pasture lands where effective survey was
lirnited creek lines, cattle tracks and small discrete ground surface exposures. There is no data in the
report that indicates where Gorman actually surveyed. Mo Aboriginal sites or artefacts were identified
in the course of Garman's 1996 survey.

One possible Aboriginal object (NSW1) was found approximately S0m from the proposed
impoundment maximum storage level in the course of the 2004 field surveys. This item, a manuport,
was a dark grey/brown, fine-grained wolcanic alluvial cobble with a light grey/green patina. (A
manuport is an object ar fragment of an object carried by human agency to the locality in which it is
found, but which may not display any other features of past use). It is not certain that the manuport
had an Aboriginal origin, however most non-Aboriginal explanations, such as a hearth stone, road or
construction material were largely discounted. Site locations are shown in Figure 5.1,

A review of the Department of Environment and Climate Change's Aboriginal Heritage Information
Management System [AHIMS) for the 2008 study area indicates that there are no additional
Aboriginal sites within the study area.

5.3 3 Sites ldentified by Aboriginal Informants

The following sites were identified by local informants to Alice Gorman in1996. The text is taken
verbatim from Gorman's report.

‘Brwlal pprouneds

it Ussher recalled finding an "unusual' stone near the river at the back of his property, on the other
side of Bellingen Road. It was shovn to Mrs Bernadette Wilkes of Macksville who identified it as a
men's object. It may have been a piece of scared quare such as those used in initiation or by Ulure
garras. The area of the river where it was found was used for burials, and is considered to he
dangerous; stories are still being told ahout £, According to one woman, burials were still heing
carried out there inthe time of ane of her uncles. Mo swimming or fishing is alowed in that part of the
river; and anyone who ventured there at night would be tormented.

A burial ground is referred to in the reminiscences of Douglas J. Mackay, near a camp on his father's
property. The burial ground was selected about two miles from Bowrawille (Darnan 19515, He may he
referring to the mission cemetery site.

Further areas, including parts of the racecourse, the Memarial Park, which is opposite the Mission,
and the burial area are deemed dangerous places.

A Dreaming Track stemming from a rmythological site on a rise near the study area runs narth along
the ridge and through the State Forest portion of the preferred site [not in the 2b study area; refer
Figure 5.2]. A Keepara {corrohores) ground has heen reported to be situated between the camp near
the homestead of Argents Hills and a further campsite.

Mythological sites

Mr Larry Kelly spaoke of a mythological site located on a rise near the study area. Once he took his
hrother-in-laww to this place. The devil who occupied it followed them while they ran, panicking, back
to the mission. They were met by one of the Elders who asked where they had come from. They told
him, and then they saw the devil behind them. The Elder gathered all the cther Elders and they drove
the devil back to the site, where he has remained. The site was a dangerous place to go by night or
day.

A Dreaming track ran fromthis site along the ridge that runs through the State Forest portion of Site
2, Thiswas used as a travelling route north, and Mr Kelly was one ofthe |ast people to use t as such.



|
#:;}' Lil Graham relates that her hushand Alec had seen groups of Aboriginal people camping in bush
r | around this area. In general, after the estahlishment of the reserve Ahariginal peaople did nat use the
iz area north of Bowrawille because of s nwthological significance (Bobby  Kelly  personal
I o communication 18M0096). This may be related to the breakdown of avenues of knowledge
transmission, resulting in a lack of the carrect information to safely navigate these areas.

Dangerols pigces

Dther parts of the area were also dangerous to go to. Bobby Kelly relatesthat parts of the racecourse
gite, where the Gumbaingirr and the Thungutti had battled, were out of hounds. As well as the hurial
area, there used to be other parts of the Mambucca River that could not he travelled without the
presence of an Elder,

An Ahoriginal worman who lived on a property near the study area in the 19705 related the following
stary. When she moved there she was unaware that the area had any significance. Soon after her
arrival what she called "corroborees an the roof began: a constant pounding that prevented the
family from sleeping. She knewy that iswas caused by spirits of the ancestors, and called on her uncle
for help. Every night for a week he wwent outside and spoke to the spirits in "the lingo" (3 comman
term for Ahaoriginal languages). After this he told her that she should have no more distutances,
wehich was the caze.

Even within the hounds of Bowraville there were dangers for the incautious. The worman referred to
abaov e grese up an the Mission. There was a being known as "Brown Jack" who wiould coad children
away after dark: they were all frightened of him. If the children wandered into places they shouldn't
he, her father waould make a clear whistle, and they would know not to go hack there. The present
Mermaorial park opposite the Mission was bush in those days, and dangerous to cross. Bobby Kelly
remembers being afraid to cross the road there before the park was buit. However, there were =il
many safe places. The children would go ouwt to caollect blackberries, wattle gum, lemons there were
rmany fruit trees growing in the bush according to Richard Kell) and other hush foods. One favourite
route was through Cunningham Park, up the mountain and through to the Mackay's banana
plantation.

Cargtmanigl grouncs

Around 1967 Robert Dornan interviewed Mrs Baoh Brown, who came to the Bambucca region in 1883,
and moved to Bowraville in 1907, Accarding to her "there was an ahariginal corroboree ground near
where the present public park is situated” (Dornan 19513, Another reference to a Keepara ground
comes from the Argent Story. It was stuated hetween the camp nearthe homestead on Argents Hill
and anather campsite, about three hundred metres up the hill The carved trees associated with #
weare still standing in the late 195905 {The Argent Story Part 3.

According to Alex Gaddes, the "Gussakai® moontain on the Buccrabendinni tribatary of the
Hambucea River was the Keepara ground where tribal elders were inducted. The race course was
also used as a cerermanial ground for more social gatherings (Gaddes 1950:159)

Camying Places

According to Mrs Boh Brown the site of the reserve was a traditional camping place and ther [sic] was
anather where the WA rooms nowe are (Cornan 1951) despite the presence of the burial ground,
and rythological site to the narth of Bowraville, it seems likely that this area was used for living
hefare the mission. Alec Graham had seen camping sites in use near his property {Lil Graham
persanal comunicationt 1 9096). Douglas J. Mackay recalls an Ahariginal camp on his father's
propertty "where many lived and died" (Darnan 19591, indicating & mare permanent settlement.

At Argents Hill, "There were two Aboriginal camps in the near vicinity, one within three hundred
metres of the homestead where the Argents Hill Prestyterian Chorch once stood. With others, the
Dhottis Ived there and another "wild old man called Benny" (The Argent Stone Part 3.

Comclurion

Although it is clear that the landscape around Bowravile containg many areas of significance to the [ocal
Ahoriginal community, none are located directly on Site 2 [note that in 1936 site 2 included both Options



1/
gﬂ 28 and 28], and during consultation no concerns were raised about the construction of the dam at this
r | location (Gorman 1996; 38-40.
..:'-Q"' The general locations mentioned in Gorman's oral histary are shown below in Figure 52, As noted in

her conclusions, none of the sitesflocations will be directly impacted by the proposed dam and
associated infrastructure.

An area refarred to as The Rocks' burial ground near the Mambucca Rwver was identified to the

consultants in the course of the 2004 study as being of particular significance to the local Aboriginal

community The site is situated on the Mambucca River approximately one kilometre upstream of
Bowraville (Figure 5 2.

Three areas were identified as a result of the 2007 “walkthrough'":

1. A carroboree ground on the flat area an the inside of the bend in the Nambucca River an the
=W corner of property no. 13,

2 Burial grounds adjacent to the river on both sides - up to 30 m from the edge of the river- as
shown hatched on properties s, 10,11, 12 and 13.

3. A Mythalogical Area adjacent to South Creek - up to 30m from the edge of the river - as show
hatched on properties 24, 25 26,27, 25,

Two of these areas, the corroboree and the burial ground are a part of The Rocks' area.
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Figure 5.1 Location of previously identified heritage recordings within and near the study area.
(Macksville and Missabotti 1:25 000 topographic 2™ Ed maps ChlA; generated using Topo'iew).
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Figure 5.2 Location of non-archaeaological Aboriginal heritage sites recorded by Gorman (1998) in
the vicinity of the study area and the mythological site identified in 2007 (red) (base maps:
Macksville and Missabotti 1:25 000 topographic 2™ Ed maps CMA; generated using Topoview).
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6.1 Summary

One possible Aboriginal object (a manuport, NSW1) was recorded in 2004, The manuport is located
50 i from dam sub-option 2b impoundment maximum storage level.

One area of potential Archaeological Deposit, NWSPADT, was recorded in the course of the 2008
field survey. The PAD is located in the section of Bowra Creek flats and basal slopes traversed by
proposed pipeline routes 1,3, 4 and 5.

Two areas of Aboriginal cultural value, the burial ground [the rocks] and a corroboree area, and a
mythological site, was identified by Aboriginal informants. The Rocks is located on the Mambucca
River and a buffer zone of 30 m either side of the river has been identified ithis area may be
impacted by new boreholes). The mythological site is located on South Creek (this area may be
impacted by new boreholes).

Two European heritage iterns, a forestry tree stump with springboard holes and the remains of a
charcoal kiln, were recorded in 2004,

- The forestry tree stump (NYWSH1) is located approximately 100 m northeast of the cleared
paddock edge of the eastern boundary of portion 152 (Ussher's farm) and within the dam
impoundment area.

- The charcoal kiln (MWSHZ) is located on the crest of a spurline shoulder, at the edge of a
small forest remnant within dairy farm grasslands to the west (and outside of) the dam
impoundment area,

Mo European heritage sites were located in the context of the 2008 field survey.

oites and PAD locations are shown on Figure 5.11.

6.2 Aboriginal Sites
Possible Aborigin al Manuport — Hambucca Water Supply 1 {(HNW5S1)
AGD: 045872099 66712228

This itern, recorded in 2004, is a dark grey/brown, fine-grained volcanic alluvial cobble with a light
grey/green patina (Figure 56.1). The cobble is broken transversely and retains an alluvial surface with
a weathered cortex aver 30% of its surface. There iz some recent flake removal and one old flake
scarwith a degree of weathering. The dimensions of the itemare: 156 x 112 % 57 mm.

The item was found on a well graded and excavated forestry track platform (Step Road), situated on
the crest of a spurline shoulder, sorme 50 m from, and 10 m higher than the proposed maximum
storage level. The track was approximately six metres wide in this location (Figure 5.2). No other
alluvial pebbles were visible onthe track or on adjacent natural ground. There does not appear to be
any imported or road metal gravels in the general vicinity.

This tem is classified as a manuport, that is, an object or fragment of an object carried by human
agency to the locality in which it is found, butwhich may not display any other features of past use. It
is not certain that the manuport has an Aboriginal origin, however most non-Aboriginal explanations,
such as a hearth stone, road or construction material can be largely discounted. There remains a
possibility that it represents random loss from heavy machinery, an open vehicle or a tray back.

Fred YWalker explained that he thought it was likely that the manuport was a braken hatchet head or
hand axe. The missing poartion of the manuport would have included a flaked or ground edge. bdr
Wwaller's interpretation was based partly on the well balanced nature of the stone when held in the
hand, and natural depressions which may have been utilised for hafting the pebble. River cobbles of
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this size do not occur in the Mambucca River, which suggested to Mr Walker that the cobble must
have come from the Bellinger River.

Exposure incidence in the area was 90% and visibility in the exposure was about 95%.

Figure 6.1 MNWW31 — alluvial cobhble manuport Figure 6.2 Location of NYWs1

Nambucca Water Supply PAD1 (NWSPAD 1)
S0A 4868006671480 to 406400667 0630

This potential archaeological deposit comprises creek flats and basal slopes associated with Bowra
Creek. (FiguresB.3 and 6.4). Proposed pipeline routes 1,3, 4 and 5 run parallel to Bowra Creek and
through NWSPADT (from the already formed vehicle tracks to Bellingen Drive).

Yisibility along the pipeline routes in the area of the PAD was very poor at <5%. It is considered that
there is moderate potential for subsurface archaeological deposits to be present in this area and for
these deposits to be relatively intact,

|

Figure 63 MWFADT laoking south Figure 6.4 NYWPAD1 looking south

6.3 Aboriginal Cultural Values

The Aboriginal cultural values of the study area are outlined in Section 5.3, During the 2008 field
survey Aboariginal representative Mr Kevin Ballangarry reiterated the locations of these areas and
was particularly concerned about the burial ground [the rocks] and corroboree area, indicating that in
thiz area there should be a 30 m buffer on either side of the river.

Mambgeca Digrict Water Supaly — Enviranmenial ireact Asseasment 7
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Mr Ballangarry also expressed concern over the Dam inundation area as he believes that there are
sites within this area. Mr Ballangarry indicated that the local community would like to inspect the
inundation area following any initial ground disturbance.

6.4 European Sites
Forestry Stump and Felled Trunk — Namhbucca Water Supply Historic 1 (NWSH1)
AGD 487232 66120512

This site consists of a large standing tree stump with springboard slots, and a fallen section of the
sawn and felled tree trunk (Figure 5.5). The sturmp is 4.7 min circumference (at breast height) and is
located on the creek (west) side of an overgrown vehicle track that is approximately 100 m northeast
of the cleared paddock edge of the eastern boundary of portion 152 (Ussher's farm).

The tree has been felled with a cross-cut saw and cut approximately 2.4 m above the ground. A
springboard slot, 16 cm wide, ¥ cm high and 12 cm deep is situated 1.6 m above the ground on the
eastern face of the stump (Figure 5.5 detail). Several shallow axe slots occur below this, at 1.4 and
15 m above the ground. A step, B0 crm wide and inset 20 cm and 60 cm high has been cut below the
shallow axe marks, at 1 m above the ground. Another springboard slot, 16 cm wide, 5 cm high and
B crm deep has been cut on the southern stump face, approximately 1.7 m above the ground, with a
shallow axe mark also placed next to it 40 cm to the left. Some 20 cm above the slot is cut bench,
50 cm wide and 20 cm deep.

A long section of now rotten tree trunk is situated 15 m away from the stump. The trunk is about 28 m
long and has a diameter of 85 o at its proximal end. Itis aligned 198 and extends to the bank of
Bowra Creek (Figure 6.5). This is probably the remaining section of the felled trunk, which indicates
that a bole of approximate 15 m length was harvested following the tree felling.

Figure 6.5 NYW3H1 — Farestry stump and felled trunk, with detail of springboard slot.
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Remains of Charcoal Kiln — Nambucca Water Supply Historic 2 (NW5H2)

AL 4865386611983

This itern was reported to Gorman in 1996 by local landowner Alan Ussher. The following information
was provided by local infarmants, Alan Ussher, Jim Fowler, and Lil Graham to Gorman in 1996,

The charcoal kiln was operated by Alec Graham during Woarld YWar 1. Charcoal was used to run gas
producers that were an alternative source of vehicle fuel during the war. The operation consisted of
one earth kiln and one brick lined kiln, dug into the ground next to each other. A fire was lit and the
wood put into the earth kiln to burn to charcoal It was then doused with water, dug out and
transferred to the brick kiln, which could attain a higher temperature. Any unburnt wood would be
consurned in this kiln and the process finished. After & second dousing the charcoal would be
bagged and taken to Macksville for sale (Gaorman 1996:40, 413,

This site was re-inspected with Mr Ussher in Movember 2004,

The site is located on the crest of a spurline shoulder, at the edge of a small forest remnant within
dairy farm grasslands (Figures B.B). The site now comprises a shallow rectangular and elongated
earthen pit with approximate dimensions 3.4 m long and 1.2 m wide. Low spoil mounds are located
on the eastern side of the pit and cover an area of 3 x 2.6 m. The pit is aligned at right angles to the
sputline (3187, and is situated 2 m from a vehicle track that traverses the spurline. The track follows
a fenceline and cuts off a small bend in a presurmably older but better benched track, situated just
downslope of the fenceline track (Figure B.B). The pit is now 55 cm deep but has clearly filled with
forest litter and sediment since its abandonment. Mo evidence for bricks or a former brick lining was
evident in ar around the pit.

Approximately 70 m southwest along the track from the pit, a small scatter of brick fragments was
encountered (Figure 5.9 and B.10). These may be traces of the bricks used in the reported brick kiln,
and which were presumably later removed and reused. Two of the three fragments appear to be
hand rmoulded sandstock bricks with a coarse aggregate and no frog (10.5 cm wide and 7.7 cm
deep). The other fragment is clearly later in age, being machine moulded and with a rectangular frog
(7.7 cm deep). If al of these fragments relate to the charcoal kilns, then its suggests that bricks for
the kiln were collected from a number of sources, including probable nineteenth century former
structures,

Figure 66 Generalview of location of charcoal pit — NYWSHZ (right, nextto 2 scale),
looking southwest,
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Figure 6.7 MNYWSHZ — “iew of pit remains looking

horthweest.

Figure 6 8 MYWsHZ — View of pit remains from
current track way, looking northwest.

Figure 6.9 Brick remnants found in general
vicinity of NYWSH2

6.5 Inventory of Site and PAD Locations

Figure 6.10 Feverse side of brick remnants found

in general vicinity of NWSHZ. Mot machine
maulded brick fragment an right

Recording Type Recording Code GDA Reference Potential Impact

Aboriginal isolated find MY 457396 6E12417 dam impoundment

Abuoriginal PAD MYWR AL 486800 6R11480 to pipeline routes 1, 3,
436400 6510690 4 and b

Abariginal burial graund The Rocks barefield

and corroboree area

Mythological Site M5 barefield

forestry stump MYWYEH T 487337 BB12701 darn impoundment

remains of charcoal kiln MYWWHS2 4866436612172 no impact
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Figure 6.11 Location of identified heritage reu::n:urdmga weithin and near the study area,
(hMacksville and Missabotti 1:25,000 tupngraphn:? Ed maps ChA; generated using Topohiew).

6.6 Survey Coverage and Visibility Variables

The effectiveness of archaeological field survey isto a large degree related to the abtrusiveness of
the sites being looked far and the incidence and guality of ground surface visibility. Yisibllity variables
were estimated for all areas of comprehensive survey within the study area. These estimates provide
a measure with which to gauge the effectiveness of the survey and level of sampling conducted.
They can also be used to gauge the number and type of sites that may not have been detected by
the survey.

Ground surface visibility is a measure of the bare ground visible to the archaeologist during the
survey. There are two main variables used to assess ground surface visibility, the frequency of
exposure encountered by the surveyor and the quality of visibility within those exposures. The
predominant factars affecting the quality of ground surface wisibility within an exposure are the extent
of vegetation and ground litter, the depth and arigin of exposure, the extent of recent sedimentary
deposition, and the level of visual interference from surface gravels. Two variables of ground surface
vigibility were estimated during the survey:

A percentage estimate of the total area of ground inspected which contained useable exposures
of bare ground; and
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A percentage estimate of the average levels of ground surface visibility within those exposures.
This is a net estimate and accounts for all impacting visual and physical variables including the
archaeological potential of the sediment or rock exposed.

The obtrusiveness of different site types is also an important factor in assessing the impact of
vigibility levels. For example, artefacts made from locally oceurring rock such as quartz may be more
difficult to detect under usual field survey conditions than rock types that are foreign to the area. The
impact of natural gravels on arefact detection was taken into account in the wvisibility varables
estimates outlined above.

The natural incidence of sandstone platforms suitable for grinding grooves or engraving, together
with the incidence of old growth trees, are important considerations in identifying both survey
effectiveness and site location patterns outside of environmentally determined factors.

Yisibility across the study area was exceptionally poor due to high grass cover. The disturbance
incidence was <5 % with 30% visibilty within those areas.

Survey was undertaken on foot and all pipeline and access road routes were walked. All bare hole
locations were visited and either surveyed individually or viewed from a distance depending on the
on-graund visibility.
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7. SIGNIFICANCE ASSESSMENT

7.1 Aboriginal Heritage
711 Assessment Criteria

The Burra Charter of Australia defines cultural significance as 'aesthetic, historical, scientific or social
value for past, present and future generations' (Aust. [ICOMOS 1937). The assessment of the cultural
significance of a place is based on this definition but often varies in the precise criteria used
according to the analytical discipline and the nature of the site, object or place.

In general, Aboriginal archaeological sites are assessed using five potential categories of
significance:

- significance to contempoarary aboriginal people;

- scientific or archaeological significance;

- aestheticvalue;

- representativeness; and

- value as an educational andfor recreational resource.

Many sites will be significant according to several categories and the exact criteria used will vary
according to the nature and purpose of the evaluation. Cultural significance is a relative value based
on variable references within social and scientific practice. The cultural significance of a place is
therefore not a fixed assessment and may vary with changes in knowledge and social perceptions.

Aboriginal significance can be defined as the cultural values of a place held by and manifest within
the local and wider contermporary Aboriginal community. Places of significance may be landscape
features as well as archaeclogically definable traces of past human activity. The significance of a
place can be the result of several factors including: continuity of tradition, occupation or action;
historical association; custodianship or concern for the protection and maintenance of places; and
the walue of sites as tangible and meaningful links with the lifestyle and values of community
ancestors. Aboriginal cultural significance may or may not parallel the archaeological significance of
a site.

scientific significance can be defined as the present and future research potential of the artefactual
material occurring within a place or site. This is also known as archaeological significance.

There are two major criteria used in assessing scientific significance:

1. The potential of a place to provide information which is of value in scientific analysis and the
resolution of potential research guestions. Sites may fall into this category because they:
contain undisturbed artefactual material, occur within a context which enables the testing of
certain propostions, are very old or contain significant time depth, contain large artefactual
assemblages ar material diversity, have unusual characteristics, are of good preservation, or
are a constituent of a larger significant structure such as a site complex.

2. The representativeness of a place. Hepresentativeness is a measure of the degree to which a
place is characteristic of other places of ts type, content, context ar location. Under this criteria
a place may be significant because it is very rare or because it provides a characteristic
example or reference.

The walue of an Aboriginal place as an educational resource is dependent on: the potential for
interpretation to a general visitor audience, compatible Aboariginal values, a resistant site fabric, and
feasible site access and management resources.

The principal aim of cultural resource management is the consery ation of a representative sample of
site types and variation from differing social and environmental contexts, Sites with inherently unigue
features, or which are poorly represented elsewhere in similar environment types, are considered to
have relatively high cultural significance,
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The cultural significance of a place can be usefully classified according to a comparative scale which
combines a relative value with a geographic context. In this way a site can be of low, moderate or
high significance within a local, regional or national context. This system provides a means of
comparison, between and across places. However t does not necessarily imply that a place with a
lirnited sphere of significance is of lesser value than one of greater reference.

The following assessments are made with full reference to the scientific, aesthetic, representative
and educational criteria outlined above. Reference to Abariginal cultural values has also been made
where these values have been communicated to the consultants. It should be noted that Aboriginal
cultural significance can only be determined by the Abariginal community, and that confirmation of
this significance component is dependent on written submissions by the appropriate representative
organisations.

712 The Study Area
Possible Aboriginal Manuport - Nambucca Water Supply 1 (HNWS1)

An Aboriginal origin cannot be definitely ascribed to the isolated manuport NWWS1, based solely on
the archaeological evidence. The Abariginal representatives present during the survey however were
more confident of its origin, based on their own cultural interpretations.

Manuports of this nature in disturbed contexts are not usually considered to have archaeological
significance based on any of the criteria defined above. However, this tem is likely to have a degree
of Abariginal cultural significance based on the interpretations of local Aboriginal community
representatives.

7.2 European Heritage
¥ 2.1 Assessment Criteria

The MZWW Heritage Office has defined a methodology and set of criteria for the assessment of
cultural heritage significance for items and places, where these do not include Aboriginal heritage
from the pre-contact period (NSW Heritage Office & DUAP 1996, NSW Heritage Office 2000). The
assessments provided in this report follow the Heritage Office methodology.

The following heritage assessment criteria are those set out for Listing on the State Heritage
Register. In many cases items will be significant under only one or two criteria. The State Heritage
Register was established under Part 3A of the Heritage Act (as amended in 1999 for listing of iterms
of environmental heritage that are of state heritage significance. Environmental heritage means those
places, buildings, works, relics, moveable objects, and precincts, of state or local heritage
significance (section 4, Heritage Act 1377

An item will be considered to be of State (or local) heritage significance if, in the opinion of the
Heritage Council of M3YY, it meets one or more of the following criteria:

Criterion{a) an item is important in the course, or pattern, of NSW"s cultural or natural history (or
the cultural or natural history of the local area);

Criterion{b) an iterm has strong or special association with the life or works of a person, or group
of persons, of importance in NSW's cultural or natural history (or the cultural or
natural history of the local area);

Criterion {c) an item is important in demonstrating aesthetic characteristics andfor a high degree
of creative or technical achievement in NSW (or the local area);

Criterion {d) an itern has strong or special association with a particular community or cultural
group in NSW (or the local area) for social, cultural or spiritual reasons;

Criterion {e) an itern has potential to yield information that will contribute to an understanding of
MW= cultural or natural histary {or the cultural ar natural histary of the local area);

Criterion{fi  an itern possesses uncommon, rare or endangered aspects of NSW's cultural or
natural history (or the cultural or natural history of the local area);
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iz » cultural or natural places; or

Criterion {g) an item isimportant in demonstrating the principal characteristics of a class of N3YW's

o cultural or natural environments.
(or a class of the local area's
o cultural or natural places; aor
o cultural or natural environments.)
Anitern is not to be excluded from the Register on the ground that iterms with similar characteristics

have already been listed on the Register. Only particularly complex items or places will be significant
under all criteria.

In using these criteria it is important to assess the values first, then the local or State context in which
they may be significant.

Different components of a place may make a different relative contribution to its heritage value. For
example, loss of integrity or condition may diminish significance. In some cases it is constructive to
note the relative contribution of an itern or its components. Table 8.1 provides a guide to ascribing
relative value.

Table 8.1 Guide to ascribing relative hertage value

Grading Justification Status

Exceptional  Rare or outstanding item of local or State significance. Fulfils criteria for local
or State listing.
High degree of intactness

ltem can be interpreted relatively easily.

High High degree of ariginal fabric. Fufils criteria for lacal
or State listing.
Demanstrates a key element of the item's significance.

Alterations do not detract from significance.

Moderate Altered or modified elements. Fufils criteria for lacal
or State listing.
Elerments with little heritage value, but which contribute
to the overall significance of the item.

Little Alterations detract fram significance. Does not fulfil criteria
for local or State
Difficult to interpret. listing.
Intrusive Damaging to the item's heritage significance. Does not fulfil criteria
for local or State
listing.

722 The Study Area
Forestry Stump and Felled Trunk - Nambucca Water Supply Historic 1 (NWSH1)

The forestry stump and felled trunk M3WH1 is demonstrative of a past forestry harvesting method no
longer practiced. It contains a range of surface features that relate to the technigue of manually
felling a large tree with axes and a cross cut saw. The site is however in relatively poaor conditian,
with wood rot and termite activity widespread throughout the internal tissues of the stump and felled
trunk. The site is also situated in a location poorly suited for public interpretation, being difficult to
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access and now surrounded by a tree plantation and regrowth. This site is typical of many such
stumps which still remain within the current and former forest areas subject to tree harvesting.

Based on its relatively poor condition, modified context, and lack of rarity, this site is assessed as
having little heritage significance and is not considered to fulfil the criteria for local or State listing.

Remains of Charcoal Kiln - Nambucca Water Supply Historic 2 (NWSHZ)

The reported charcoal pit NSWHZ has been substantially modified and survives as an archaeological
site only, with low ground relief providing the only above ground evidence. Apart from small traces of
brick, there are no traces of the reported additional brick kiln. The site is now difficult to interpret and
without the aid of oral history, would not be distinguishable from other indeterminate and supeticial
agricultural ground works. As a consequence, this site is assessed as having little heritage walue and
is not considered to fulfil the criteria for local or State listing.
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L 8. RECOMMENDATIONS
.

SRl Cne possible Aboriginal Chject (M3W1) has been previously identified approximately 50 m from the
proposed impoundment maximum storage level in the course of the 2004 survey of the dam

impoundment area. Site NYWS1 would not be inundated when the dam is full.
Mo Aboriginal siteswere located in the course of the 2008 survey of ancillary areas.

One area of Potential Archaeological Deposit (WWFAD1) was identified in the course of the 2003
survey. Proposed pipeline routes 1,3, 4 and & traverse the PAD area.

Two European heritage items, a farestry tree stump (MYW3H1) and the remains of a charcoal kiln
(MYWSHZY) have been previously identified in or near the project area. Site MYWSHT will be inundated
when the dam fills.

Mo European siteswere located in the 2003 field survey of ancillary areas.

several areas of cultural significance have been identified by the local Abariginal community. Twa of
these areas a burial ground [the rocks] and corroboree and a mythological ste may be impacted by
the project.

The Mambucca has aver time been used for various cultural pursuits inclading swimming, fishing and
as afood resource. As environmental flows in the river will be maintained as part of this project there
will be no impact an this aspect of the study area.

8.1 Aboriginal Sites

Itis recommended that:

1. Mo further archaeological survey is required for the Nambucca Water Supply Project dam and
ancillary areas.

2. The possible Aboriginal manuport NWYWS1 should be collected prior to any potential impact and
should be curated by the local Aboriginal community. Alternatively, this item could be re-
positioned near to its find location but outside of any impact zones. A section 87 permit (and a
Care and Control Agreement for the collection option) would be required from the DECC to
conductthese actions.

3. If NWRADT is to be impacted by the installation of pipelines then a program of archaeological
subsurface investigation should be undertaken with the aim of determining the nature, extent and
significance of any subsurface archaeological deposit present within the area.

4. Impact to the identified burial ground and corroboree ground [the rocks] and the identified
mythological site should be avoided. Advice should be sought through the project Aboriginal
Liaison Committee asto appropriate avoidance strategies and buffer zones far these areas.

A buffer zane of 30 m either side of the river has been identified by Aboriginal representatives
for The Hocks area and this strategy should be discussed further by the Aboriginal Liaison
Committee.

5. To minimise potential delays in construction resulting from the identification of unidentified
Aboriginal sites it is proposed that after initial vegetation clearance Aboriginal representatives
and archaeologists should undertake an inspection of the inundation area. This would provide an
oppottunity to locate and collect any sites that may not have been able to be seen during the
surveys. A 587 willbe required to do this.

bE. Copies of this report should be provided to the Bowraville Local Aboriginal Land Council and the
project Aboriginal Liaison Committee with an invitation to:
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gﬂ discuss and comment on its findings,

| s provide assessments of the Aboriginal cultural values of the sites and areas described in the

-iiZ”- report, and

= e provide inputtothe management strategies suggested in the report.
7. Three copies of this report should be forwarded to the DECC for their review and cormment.

MWW Departrment of Environment & Climate Change
Marth East Branch

PO Box 214

COFFS HARBOUR MSW 2450

8.2 Historic Sites

Itis recommended that:

8. Matification of the intention to impact the forestry stump, site NWYWSH1, should be provided in
writing to the Director of the MN=W Heritage Cffice with a request that a determination be made as
to whether the intended impact falls under an existing exemption to section 139 permit
provisions,

Mo impact can occur until this advice is received and acted upon. This procedure is necessary
because this site falls under the definition of a relic (as defined by the Heritage Act 79771, but
has not been assessed as having local or a greater level of significance.
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APPENDIX 1

MINUTES OF ABORIGINAL LIAISON COMMITTEE MEETINGS
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1; Nambucca District Water Supply

AV Bowraville Off-River Storage

Aboriginal Liaison Committee Meeting #1

MNUTES

DATE: Tuesday 20 November 2007
TIME: 10:30 a.m. to 12:30pm
LOCATION: Council Chambers, Macksville
Attendee’s

Anne Edwards (Elder — Gumbaynggirr Traditional Chwners Group)
Larry Kelly (Elder — Gumbayngoirr Traditional Chners Group)
Martin Ballangarry (MSC- Councillor & Gumbaynggirr Traditional Cheiners Group)
Beryl Ylson (Mgurralla Abaoriginal Corpaoration)

Michele Donovan (Unkya LALC)

Sam Bula (Unkeya LALC)

Caine Rosser (Unkya LALC)

Foger Mehr (DECC)

YWictor Buchanan (DECC)

Glen George (DWVVE)

Fichard Spain (MSC).

Damien Grace (Commerce)

Tim Alexander (Cammerce)

Yince Joseph (Commerce)

Apologies

Faula Flack (NSC- Councillor)
Erian Flanders (BEowraville LALT)
EBarry Donovan (Mgurralla Aboriginal Corporation)

Actions.
ACTION By Who By When
Send out color maps of scheme to Community. TA 2E07
Frovide feedback on terms of reference. All Mext mtg
Frovide feedhack on other appropriate members. All 2wiks
before next
mtg
Oistribute protocaols from Shannon Creek project. (DG — TA A0 17
to check intellectual property)
Consultwith Larry Kelly and Anne Edwards to identify any TA 0411407
possible gender issues so that appropriate archaeologists
can be used.
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Cultural heritage study to be undertaken on the borefield . TA a1,/08
Contact LALC regarding study / arrange walkthrough

Frepare and issue Tender for engagement of aboriginal TA a0/ 11407
heritage consultants.

Advise on Keeping Flace protocal LkiMB Mext mtg
Oistribute Project Information to Anne so that she can TA 2107

pass onto elders.

Close 12.30

Next Meeting
5 February 2008
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1; Nambucca District Water Supply

AV Bowraville Off-River Storage

Aboriginal Liaison Committee Meeting #2

MINUTES

DATE: Tuesday 5 February 2008
TIME: 10:30 a.m. to 12:00pm
LOCATION: Council Chambers, Macksville
Attendee’s

Martin Ballangarry (MNSC- Councillor & Gumbaynddirr Traditional Oheiners Group)
Faula Flack (NSC- Councillor)

Brian Flanders (Bowraville LALC)

Lloyd Lymeood (Bowraville LALT)

{Zaine Rosser (Unkya LALC)

Richard Spain (MNSC)

Tim Alexander {Commerce)

Apologies

EBeryl Wilson (Mgurralla Aboriginal Corporation)
Glen George (DWVVE)

Damien Grace (Commerce)

Yince Joseph (Commerce)

Actions.
ACTION By Who By When
Approach  Mgurrala Aboriginal  Corporation  about TA 0s/02/08
holding the next meeting at their offices
Commerce to provide update repaorts to Bowraville TA Ongaing -
Local Aboriginal Land Council {(Lloyd Lynwood) for Monthly before
reporting to ACAC ACAC
meetings
Advise on Keeping Flace protocal LKiM B Mext mitg
Close 12.00
Next Meeting
T Aprif 2008

2008 Meetings Schedule: 1 April "'08; 3 June '08; 5 August '08; 7 October 08; 2
Decemnber 08; 3 February 09
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1; Nambucca District Water Supply

AV Bowraville Off-River Storage

Aboriginal Liaison Committee Meeting #4

MINUTES

DATE: Tuesday 3 June 2008

TIME: 10:30 a.m. to 12:00pm

LOCATION: MNgurralla Aboriginal Corporation, Macksville
Attendee’s

FPaula Flack (NSC - Councillar)

Ann Edwards (Gumbayngoire Traditional Chwners Group)
kevin Ballangarry (Gumbaynggirr Traditional Chvners Group)
Caine Rosser (Unkya LALC)

Eeryl Wilson (Mgurralla Aboriginal Corporation)

Fichard Spain (MSC).

Tirm Alexander {Commerce)

Apologies

Larry Kelly (Gumbayngoirr Traditional Cvwiners Group)
Foger Mehr (DECC)

Glen Geaorge (OWVVE)

Damien Grace (Commerce)

Yince Joseph (Commerce)

Actions.

ACTION By Who By When

Commerce to contact DECC (Parks and Wildlife) to TA
determine if any areas have been registered as
heritage sites.

Commerce to find out if any hentage sites are listed in TA
Council's Aboriginal Cultural Heritage Management

Flan

Commerce to find out if any heritage sites are listed by TA

Bowraville Aboriginal Lands Council

Bowraville Lands Council to be approached to register TA
these two sites with DECC for future reference.

Add  the preparation of a "Cultural Heritage TA

MNarmbieca Disgtrict 1 ater Supaly — Envivanmental Impact A sseasment
MNavin Oficer Ferfage Cansifants Decembay 2008



W)

ACTION By Who By When
tManagement Strategy” for this project to the EIS brief
Oistribute the Shannon Creek CHM S to key community Eefare next
and absent committee members for review  and meeting
comments.
Beryl Wilzon will pass the Shannon Creek CTHMS 4/06/08
docurment on to the Local Abariginal Land Councils at
a regional Land Councils meeting on 4/8/08.
Approach Bowraville Aboriginal Land Council about TA 210708
holding the next meeting at their offices
Commerce to provide update reports to Bowrawille TA Ongoing -
Local Aboriginal Land Council {Lloyd Lynwood) for before ACAC
reporting to ACAC meetings

Close 12.00
Next Meeting
5 August 08

2008 Meetings Schedule:

5 August 08; 7 October 08; 2 December 08; I February '09
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Nambucca District Water Supply
Bowraville Off-River Storage

Aboriginal Liaison Committee Meeting # 5

MINUTES

DATE: Tuesday 5 August 2008

TIME: 10:30 a.m. to 12:00pm
LOCATION: Council Chambers, Macksville
Attendee’s

Martin Ballangarry (Gumbayngoirr Traditional Cwners Group, NSC Councillar)

kevin Ballangarry (Gumbaynggirr Traditional Chwners Group)
Zaine Fosser (Unkya LALC)

BErian Flanders (Gumbaynggirr Traditional Cwners Group)
Fichard Spain (MNSC).

Tim Alexander {Commerce)

Apologies

Faula Flack (NSC - Councillar)

Foger Mehr (DECC)

Glen George (DWVE)

Damien Grace (Cammerce)

Yince Joseph (Commerce)

Actions
ACTION By Who By When
1 Find out if any heritage sites are listed in Council's TA 130808
Ahaonginal Cultural Heritage Management Plan.
2 Bowraville Lands Council to approach DECC to
register these two sites.
4 Abonginal Heritage issues to be discussed and | MEB, KE, 71008
identified for presentation to the EIS consultants BF, KFE

Close 12.00
Next Meeting
7 October 08

2008 Meetings Schecduie:
7 October 08; 2 December '08; 3 February 09

MNarmbieca Disgtrict 1 ater Supaly — Envivanmental Impact A sseasment
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APPENDIX 2

DEPARTMENT OF COMMERCE ‘WALK-THROUGH’
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Email from Tim Alexander to Navin Officer Heritage Consultants

This is to confirm that the walk-through to investigate areas of significance to the Bowraville
Aboriginal  community  within the proposed Bowraville Off-River Storage  borefield
investigation area took place on VWednesday 19 December 2007, attended by the following:
M Larry Kelly Gumbaynogirr Traditional Owners Group Elder

Wi Hrian Flanders Bowraville Local Abariginal Lands Council

Wr. kevin Ballangarry Gumbaynggim Traditional Cwners Group Eepresentative

Wr. Richard Spain Mambucca Shire Council Manager, Water and Sewer

Wr. Damien Grace Dept. Commerce, Environmental Cfficer

Mr. Tim Alexander Dept. Commerce, Consultant'Contracts Manager

Attached please find Drawang Mo, & showing the areas of significance identified on the walk-
through.

These consisted of;

1. & Corrochoree an the flat area on the inside of the bend in the Mambucca RHiver on the S-
Wy corner of property no. 13 (Usher).

2 Burial grounds adjacent to the river on both sides - up to 30m from the edge of the river -
as shown hatched on properties 5,10, 11,12 and 13,

3. A Mythological Area adjacent to South Creek - up to 30m from the edge of the river - as
show hatched on properties 24, 25, 26, 27, 28,

Attached is also a drawing showing the borefield study area landowner properties.
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Drawing No. 5: Borefield Study Area— Aboriginal Sacred Areas
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APPENDIX 3

RECORD OF ABORIGINAL FIELD PARTICIPATION

MNarmbieca Disgtrict 1 ater Supaly — Envivanmental Impact A sseasment
MNavin Oficer Ferfage Cansifants Decembay 2008

40



Record of Aboriginal Representative Parficipation™

Project Name. . Nambucca Water Env o AR ITIINI I cwinsyh s
ey

Nameis) of Aborignal Representative: . W.34ﬁmjﬁfl:} (fecﬁ.i.j}

Brchasalogistr. ... woo: Nicota Haves & Debdre LewasCook .. oo i

.41 Leichhard! Streel, KINGSTOMN, ACT 2804 .........ccoocconeeinne

i (02) 8282 BA15, fRx 2820416 ... ..,

Sham l.awar Emwm e
v 21115 Wesl High Sirest, Gnﬁai-hmrﬂsw 2451'.'.'!

ceen B {02) GB60 5600, fax: (02) BB52 B021 ... ..
{nlease send your fevoice Lo (iis address)

Type of pasticipation: 0O Guided inspection of study area and siles
o Accompaniediparicipated mmum@awm
[ Segarate inspeciion or slnvey

2 Accompaniediperticipated in excavahion program

Swand of parficiation
Pledd of parfichafion Date(s} Start Finish

i‘.ﬂflfv&" | Wegew e |
;;n, ,f-;*‘i’ g comm. | 12:300m

**f (2 foF g =vam | ltawn

conmont. {OMageds. nsped.

SrmErwrm o bnes an ket 5 E e L R

Signed fmmwp\-l

Bigrad {origial rapresentaliwsi). . ..

" Plpasa nofe ihin fosm iy ol a9 fenese, For paymmdt. pisase mmmﬂﬁmmmm
i clen| e and adilress provicked alaie,
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APPENDIX 4

STATUTORY AND POLICY CONTEXT'

" The followdng information is provided as & guide only and iz accurate to the best knowledge of Mavin Officer Heritage
Consultants. Readers are advized tha this information is subjed to confirmation from qualified legal opinion.

MNarmbieca Disgtrict 1 ater Supaly — Envivanmental Impact A sseasment 4z
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Ad.1 National Parks and Wildlife Act 1974

The rationale behind the Natona! Farks and Wikdlife Act 7974 (NPEMY Act) as amended is the
prevention of unnecessary or unwarranted destruction of Aboriginal Objects, and the active
protection and conseryation of Aboriginal Objects that are of high cultural significance.

With the exception of projects subject to the provisions of Part 34 of the EP&A Act, the NP&WVY Act
(as amended) provides the primary basis for the legal protection and management of Aboriginal sites
within MSW. The implementation of the Aboriginal heritage provisions of the Act is the responsibility
of the Department of Environment and Climate Change (DECC).

The following sumrmary is based on:

. The provisions of the current Mattona! Parks and Wiklife Act 7974 (NPEVW Act) as amended;
and

. Deparntment of Environment and Climate Change (DECC) policy as presented in the 1397
standards and Guidelines Kit for Abariginal Cullural Heritage provided by the (then) NIy
MPYWS, and as communicated arally to the consultants on a periodic basis.

The guideline docurments presented in the 1997 Standards and Guidelines Kit were stated to be
working drafts and subject to an 18 months performance review. The Standards Manual was defined
notto be a draft and subject to periodic supplements.

An Aboriginal object is defined as:

‘any deposit, object or material evidence (not being a handicraft made for sale)
relating to the Aboriginal habitation of the area that comprizses New South
Wales, being habitation before or concurrent with (or both) the occupation of
that area by persons of non-Aboriginal extraction, and includes Aboriginal
remains.' [25(1]].

In practice, archaeologists use a methodology that groups ‘Aboriginal objects’ into warious site
classifications according to the nature, occurrence and exposure of archaeological material evidence.
The archaeological definition of a site may vary according to survey objectives; however a site is not
recognised or defined as a legal entity in the Act It should be noted that even single and isolated
artefacts are protected as Aboriginal objects under the Act.

The investigation, use or destruction of Aboriginal objects is managed through a system of Aboriginal
Heritage Impact Permits under the provisions of 537 and 590 of the Act. Section 87 relates to actions
which do not involve direct damage to Aboriginal objects, and 290 relates to damage or defacement
of Abariginal objects.

Under s87 of the Act, it is an offence to do any of the following without & Permit from the Director-
General of the DECC: disturb or excavate any land for the purpose of discovering an Aboriginal
object; disturbing or moving an Aboriginal object; take possession of or removing an Aboriginal object
from certain lands; and erecting a building or structure to store Aboriginal objects on certain land
(s86). The maximum penalty is §11,000 far individuals and $22 000 for corporation s,

Under 90 of the Act, a person who, without first obtaining the consent of the DirectorGeneral
knowingly destroys, defaces or damages, or knowingly causes or permits the destruction or
defacerment of or damage to, an Aboriginal object or Aboriginal Place is guilty of an offence against
the Act.

Where salvage actions (such as collection or re-positioning) are proposed in conjunction with an
application to destroy Aboriginal objects, then an application for a 587 permit must accompany the
s90 application. This is because a consent issued solely under 530 of the Act is not considered to
permit actions other than those which destroy, deface or damage Aboriginal objects.

In January of 2005, the DECC introduced [nterim Guidelines for Abariging! Community Consultation
with regard to the preparation of applications for a consent or permit under Part 6 (587 and =90 of
the MP&MY Act The Interim Guidelines include a required process of notification of intended
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applications in the local media, an invitation for stakeholder groups to register interest, and various
time periods providing an opportunity for registered stakeholders to comment and review proposed
methodologies and assessments.

It should be noted that 575U of the EP&A Act (as amended) establishes an exemption to the
application of 87 and =30 of the NP&W Act |t states that a Permit under s87 or a consent under 80
of the MPEMY Act is not required for an approved project subject to the provisions of Part 34 of the
ER&A Act. Section 75U also extends this exemption to include 'any investigative or other activities
that are required to be carried out for the purpose of complying with any environmental assessment
reguirerments under this Part in connection with an application for approval to carry out the project or
of a concept plan for the project’ (s75(U)4 EP2A Act 1979 (as amended)).

mection 1758 of the NP&W Act outlines circumstances where corporation directors may be taken to
have contravened these provisions, based on the acts or omissions of that Corporation.

The processing and assessment of permit and consent applications is dependent upon adequate
archaeological review and assessment, together with an appropriate level of Abariginal community
lisison and involvement (refer Standards for Archaeological Practice in Aboriginal Heritage
Managerment in 1997 NPWS Standards and Guidelines Kit).

The Minister may declare any place which, in his or her opinion, is or was of special Aboriginal
significance with respect to Aboriginal culture, to be an Aboriginal place (584). The Director-General
has responsibility for the preservation and protection of the Aboriginal place (sB5). An area declared
to be an Aboriginal place may remain in private ownership, or be acquired by the Crown by
agreement or by a compulsory process (5145).

The Director General may make an interim protection order and order that an action cease where
that action is, or is likely to, significantly affect an Abariginal object or Abariginal place. Such an order
is current for 40 days (531545 Schedule 3[10]). Such an order does not apply to certain actions, such
aswhere they are in accordance with development consents or emergency procedures.

General Management Constraints and Requirements

Except where a project is subject to the provisions of Part 34 of the EP&A Act, the NPEVY Act,
together with the policies of the DECC provide the following constraints and requirements on land
owners and managers:

. Iti= an offence to knowingly disturb an Aboriginal object {or site) without an appropriate permit
or consent (587 and s80);

. Frior to instigating any action which may conceivably disturb an Aboriginal object (this
generally means land surface disturbance or felling of mature trees), archaeological survey
and assessment is required (refer Standards for Archaeological Practice in Aboariginal Heritage
Management in 1937 NPWS Standards and Guidelines Kit);

. When the archaeological resource of an area is known or can be reliably predicted,
appropriate landuse practices should be adopted which will minimise the necessity for the
destruction of sites/Aboariginal objects, and prevent destruction to sites/Aboriginal objects
which warrant conservation (refer Standards for Archaeological Practice in Aboriginal Heritage
Management in 1997 NPWS Standards and Guidelines Kit) and

. Docurnented and appropriate consultation with relevant Aboriginal Community representatives
is required by the DECC as part of the prerequisite information necessary for endorsement of
consultant recommendations or the provision of consents and permits by the DECC (refer
otandards for Archaeological Practice in Aboriginal Heritage Management in 1997 NPWS
standards and Guidelines Kif).
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Statutory Constraints Arising from Artefacts which Constitute Background Scatter

Background scatter is a term used generally by archaeologists to refer to artefacts that cannot be
usefully related to a place or focus of past activity. There is no single concept for background 'scatter’
ot discard, and therefore no agreed definition. The recognition of background material within a
particular study area is dependent on an appreciation of local contextual and taphonomic factors.
Arefacts within a 'background' scatter can be found in most landscape types and may vary
considerably in density.

otandard archaeological methodologies cannot effectively predict the location of individual artefacts
within background scatters. Surface survey may detect background material either as individual
artefacts (isolated finds"), or even as small, lowe-density 'sites’. Subsudace testing may sample, and
through analysis, characterise background material. However, beyond the scope of archaeological
sampling, the potential to encounter background artefacts within the context of development related
ground disturbance wil always remain.

Most previous cultural resource management archaeological methodologies have acknowledged that
there is little scientific justification for the conduct of archaeological salvage or ground disturbance
monitoring to effect the recovery of background arefacts. The intrinsic scientific value of any
recovered arefacts does not, in general, outweigh the expense of conducting the monitoring.
However, low density distributions of artefacts are a current subject of interest by some heritage
practitioners and DECC policy regarding this issue may change in the future. The monitoring of
construction related ground works by Aboriginal groups is now increasingly practiced. The recovery
of background scatter artefacts is often a probable outcome of such montoring exercises.

Given the nature of statutory and DECC policy reguirements in MNSW, the detection of background
artefacts during monitaring can be problematic. Except where a project is subject to the provisions of
Fart 3A of the EF&A Act, or where an Aboriginal object is covered by a current Aboriginal Heritage
Impact Permit from DECC, all further impact to an Aboriginal object detected during development
works, and to the ground in its immediate vicinity, must cease until an appropriate Permit or Consent
is gained. It may take up to eight weeks for this to occur. However, inthe past the DECC has not as
a general rule granted consents to cover arefacts within background scatters which remain
undescribed and undetected. This is because the DECC sought to provide consents where the
significance and location of the Abariginal objects to be impacted could be reliably defined. By their
very nature, this may not be possible for artefacts that constitute a background scatter.

The present application of policy of the DECC does not provide for a consistent or proactive means
of dealing with the statutory constraints posed by the detection of background scatter artefacts during
development works. Inthose caseswhere the provisions of Part 34 of the EP&A Act da not apply, an
option is the provision by the DECC of a 587 Permit or 590 Consent which includes all Aboriginal
objects situated within the defined development site rather than specific sites or finds within it. This
approach has been adopted by some DECC branch jurisdictions where an assessment has been
provided which suitably investigates the known and predicted incidence of Aboriginal objects
potentially subject to disturbance. Other DECC jurisdictions do not accept this approach and anly
provide permits and consents for known and defined Abariginal object occurrences.

It should therefore be noted, that in the event that an Aboriginal artefact (‘Aboriginal object? is
detected during ground disturbance within a development study area, and that area or Aboriginal
object is not covered by an AHIP, there may be considerable delays to development works while an
application for a Consent to Destroy is processed.

Ad.2 National Parks and Wildlife Amendment Act 2001

Although this Act was passed by both houses of the M3W parliament in 2001, a number of its
provisions with regard to Aboriginal cultural heritage have yet to be gazetted and are not yet law.
These include the following provisions:

. The requirement for & section 90 'Caonsent to Destroy' from the Director General would be
replaced by a ‘heritage impact permit’ (Schedule 3[1], 3[3-87;
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. The offence under section 90 of the Principal Act of ‘knowingly' destroying, defacing or
damaging Aboriginal objects and Aboriginal Places without Consent would be changed so that
the elerment of knowledge will be removed (Schedule 3 [2]). The amended section 30,
subsection 1 would read:

‘A person must not destroy, deface, damage or desecrate, or cause or permit the
destruction, defacement, damage or desecration of, an Aboriginal object or
Aboriginal place.

. mection 90 subsection 1 would not apply when an Aboriginal object or Aboriginal place is dealt
with in accordance with a heritage impact permit issued by the Director-General (Schedule
3[3], Section S0{1B) in amended Act);

. It would be a defence to a prosecution for an offence against subsection 1 f the defendant
shows that:

{a) 'he or shetook reasonable precautions and exercised due diligence to determine whether
the action constituting the alleged offence would, or would be likely to, impact on the
Aboriginal object of Aboriginal place concerned, and

(b) the person reasonably believed that the action would not destray, deface, damage or
desecrate the Aboriginal abject or Abaoriginal place.' (Schedule 3[3], Section B0{1C) in
amended Act)

. Acourt would be able to direct & person to mitigate damage to or restore an Aboriginal object
or an Ahoriginal place in appropriate circumstances when finding the person guilty of an
offence referred to in section 90 of the Principal Act (Schedule 3[9]); and

. Schedule 4[8] of the Bill provides for the Director-General to withhold in the public interest
specified documents in the possession of the DECC which relate to the location of Aboriginal
objects, or the cultural values of an Aboriginal place or Aboriginal object.

Ad.3 NSW Heritage Act 1977

Overview

The purpose of this Act is to ensure that the heritage of New South WWales is adequately identified
and conserved. In practice the Act has focused on items and places of non-indigenous hertage to
avoid overlap with the MP&WY Act, which has primary respansibilities for nature conservation and the
pratection of Aboariginal relics and placesin MISWY.

The Heritage Amendment Act 1998 came into effect in April 1993, This Act instigated changesto the
WY heritage system, which were the result of & substantial review begun in 1992, A central feature
of the amendments was the clarification and strengthening of shared responsibility for heritage
management between local government autharities, responsible for items of local significance, and
the MZWY Heritage Council. The Council retained its consent powers for alterations to heritage items
of state significance.

The Heritage Act iz concerned with all aspects of conservation ranging from the most basic
protection against damage and demalition, to restoration and enhancement. It recognises two levels
of heritage significance — State and Local significance across a broad range of values. Some key
pravisions of the Act are;

. The establishment and functions of the Heritage Council (Part 2,

. Interim heritage orders (Part 3), the State Heritage Register (Part 3A);
. Heritage Agreements (Part 38);

. Enmviranmental planning instruments (Part &),

. The protection of archaeological deposits and relics (Fart B); and
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. The establishment of Heritage and Conservation Registers for state government owned and
managed items (Fart 7).

Generally this Act provides protection to items that have been identified, assessed and listed on
various registers including State government section 170 registers, local government Local
Environmental Plans and the State Heritage Register. The Interim Heritage Order provisions allow
the minister or his delegates (local government may have delegated authority) to provide emergency
protection to threatened places which have not been previously identified.

In addition, the Act includes provisions which relate to the definition and protection of relics.
Protection of Relics and Archaeological Deposits

section 139 of the Act specifically provides protection for any itern classed as a relic. A relic is
defined as". .any depost object or material evidence -

(a)  WWhich relates to the settlernent of the area that comprises Mew South Wales, not being
Aboriginal settlernent; and

(bY  “Which is50 or maore years old.”
(Heritage Act 1977 Part 1, Section 4)

=ection 139 of the Act disallows disturbance of a relic unless in accordance with an 'excavation
permit’ from the Heritage Council. This section also allows the Heritage Council to create exceptions
to the requirement far an excavation permit with respect to certain types of relic, contexts, ortypes of
disturbance (refer below).

mection 146 of the Act requires that the discovery of a previously unknown relic be reported to the
Heritage Councilwithin a reasonable time of its discovery.

Current policy and interpretation by the NSW Hertage Office (Department of Planning) limits the
scope of the 'relic’ definition to exclude above ground structures and a range of ground features or
“works' which may include roads, embankments and other forms of constructed ground relief. This
interpretation is based on the definition of 'environmental heritage' in Section 4 of the Act which
states that environmental hertage means 'those places, buildings, works, relics, moveable objects
and precincts, of State or Local significance’. The Heritage Office interprets each of these categories
to be mutually exclusive (correspondence from Reece McDougall, Executive Director, Dept of
Flanning, to K. Officer, Mavin Officer Heritage Consultants 30507,

Permits and Approval Requirements

The Act includes two key approval regquirements

. A permit must be obtained for works which have the potential to interfere with a herntage itemn
or place which is either listed on the State Hertage Register or the subject of an interim
heritage order (s57); and

. A permit rmust be obtained to disturb or excavate land where it is known (or there is reasonable
cause to suspect) that such action will or is likely to uncover ar affect a relic (s135). This permit
is known as an excavation permit and can be applied for under section 140 of the Act. Current
interpretation of the Act by the Heritage Office indicates that excavation permits are only
applicable to relics which are situated below the ground surface.

It should be noted that section 75U of the EPE&A Act establishes an exemption to the regquirernent for
an excavation permit. It states that an approval under Part 4 or an excavation permit under 5139 of
the Heritage Act is not required for an approved project subject to the provisions of Part 34 of the
ER&A Act. Section 75U also extends this exemption to include 'any investigative or other activities
that are required to be carried out for the purpose of complying with any environmental assessment
reguirements under this Part in connection with an application for approval to carry out the project or
of a concept plan for the project’ (7 5[4 EP2A Act 1979 (as amended)).
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Exemptions for works requiring Heritage Council Approval

Certain activities which may be conducted on heritage item listed on the State Heritage Register are
exempted from the s57 approval requirements. Such exemptions are granted by the Minister and fall
inta two groups, standard exemptions and site specific exemptions.

A schedule of 57 standard exemptions has been formulated which includes activities such as
certain types of maintenance and repair, minor excavations, changes of use, some termporary
structures and ‘anything which in the opinion of the Directar is of a minor nature and will not
adversely affect the heritage significance of the item'. In many cases notification of such proposed
activities must be made by the applicant to the Director, and written notification from the Director
received regarding his satisfaction that the exemption criteria have been met.

Exceptions from Excavation Permit Requirements

Certain activities are excluded from the 5139 permit approval reguirements. A series of exceptions
have also been established for 5139 Permit approval requirements. This includes demolition and
maintenance of bridges not listed on the State Hertage Register, some forms of excavation and
maintenance of underground services, conservation and repair of monuments and grave markers,
and the exposing of survey marks in the course of survey operations.

On the 5 March of 2003, the following 5139 exceptions were notified:

Excavation or disturbance of the following land does not require an excavation permit under
5139, provided that the Director is satisfied that the criteria in (&), (b) or (c) have been met and
the person to undertake the excavation or disturbance has received a notice advising that the
Directar i satisfied:

(a) YWhere an archaeological assessment has been prepared in accordance with Guidelines
published by the Heritage Council of NSW which indicates that there is little likelihood of
there being any relics in the land or that any relics in the land are unlikely to have State ar
local heritage significance;

(b) “Where the excavation or disturbance of land willhave a minar impact on the archaeological
resource; and

(c) WWhere the excavation or disturbance of land involves only the removal of fill which has
been deposited on the land.

A person proposing to excavate or disturb land according to the above criteria must write to the
Director and describe the proposed excavation or disturbance and set out why it satisfies the
criteria. The Directar shall notify the applicant if he ar she is satisfied that one ar more of the
criteria have been meat.

The Heritage Council of NSW

The role of the Heritage Council is to provide the Minister with advice on a broad range of matters
relating to the conservation of the heritage of NSW. It also has a role in promoting heritage
conservation through research, seminars and publications. The membership of the Heritage Council
is designed to reflect a broad range of interests and areas of experise.

Interim Heritage Orders

Under the provisions of Part 3 of the Act, the Minister can make an interim heritage order (IHO). A
recammmendation with respect to an order can come from the Heritage Council, either based an a
reguest for the Minister, or the Council's own considerations. The Minister can also authaorise Local
Councils to make IHOs within their area. An interim conseryation arder may remain in force for up to
12 manths, until such time as it is revoked or the item is listed on the State Heritage Register. A
hertage order may control activities such as dermoltion of structures, damage to relics, places or
land, develapment and alteration of buildings, works or relics.



The State Heritage Register

Changes to the Heritage Act in the 1998 amendments established the State Heritage Register which
includes all places previously protected by permanent conservation orders (PCOs) and items
identified as being of state significance in hertage and conservation registers prepared by State
Government instramentalities. Sites or places which are found to have a state level of heritage
significance should be formally identified to the Heritage Council and considered for inclusion on the
otate Heritage Register.

Heritage Agreements

Under =39 of the Act, the Minister can enter into an Agreement with the owner of a hertage itern
listed on the State Heritage Register to ensure its conservation. Such an Agreement can cover a
range of responsibilities including financial or specialist assistance and can be attached to the title of
the land.

Environmental Planning Instruments

Fart 5 of the Act gives the Heritage Council the authaority to request that an environmental planning
instrument be prepared covering certain lands It also directs that the Heritage Council shall be
consulted by others when preparing a draft planning instrument affecting land to which an interim
herntage order applies or which includes an itern listed on the State Heritage Register. In addition it
giwesthe Heritage Council the authority to produce guidelines for the preparation of such planning
instruments.

Heritage and Cons ervation Registers

mection 170 of the Act requires all state government instrumentalities to establish and maintain a
Heritage and Conservation Register that lists iterns of environmental heritage. The register is to
include iterns which are, or could potentially be | the subject of a conseryation instrument, and which

are owned, occupied or otherwise under the control of that instrumentality.

oo -
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Executive Summary

The coenstructien of the propoesaed Bowraville COff-River Sterage within the Viewmaont State Forest
area will result in @ number of potential traffic impacts on the local area. The anticipated
impacts have bkeen assessed for the two main altemative routes to the site in the Bowraville
area, being either via Belingen Roead oralla Road.

This report examines the opticn s for access to the dam site and asscciated facilities as well as
the anticipated traffic routes from Macksville te Bowraville. The largest contributor to traffic
generated during the construction phase of the project will be from site workers and deliveres of
select embankment materials that are not available on site.  Site investigations have indicated
that general bulk embankment materials area available on site. The report examines potential
supply reutes for the varcus materals and the suitability of connecting reads.

The final choice of access route to the storage site appears to be constrained by physical
restrictions to the westem access freim Bellingen Read and the apparent need to provide an
access cohnecticn to Valla Read on the eastern side in crder to maintain legal access to
othenvise landlecked private lands. The eastern access route will alse need to be carefully
lecated to minimise potential envirenmental im pacts.

The coensideration of impacts resulting from traffic generaticen during constructicn activities has
feund that during the short censtruction phase that the increase over existing traffic levels is
relatively quite significant. Howewer, the incredsed traffic density falls short of traffic thresheld
levels above which analysis of intersections weuld ke camied out to detemmine anticipated
delays and Levels of Service. Consequently, all affected intersections in the Bowraville areg are
expected to continue to performn satisfactorly from a traffic management point of view, during
the cohstruction percd despite the increased traffic leading.

Follewing censtructien, the cngeing traffic generated by maintenance and potential tourist
attracticn is considersed to be insignificant.

Mo fegtures of the road netwerk in the Bowraville area have been identified as having the
potential te prevent access for construction ormaintenance of facilities associated with the
storage, Headworks or borefield areas.
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1. Introduction

11 Project Background

GHD was commissienad by Mambucca Shire Council (NSC) to underntake 3 Traffic mpact
Aszessment as part of an Envirenmental Assessment for the propesed constructien and
aperaticn s of the Bowrawvil le Off-River Sterage Yy orks.

The Bowraville OHF-River Storage Works involves the construction of an off-river water storage
on the headwaters of Bowra Creek, expansion of the existing borefield aleng the Nambucca
River and South Creek, censtructicn of new collecticn tanks and high lift pumping statien, and
installatich of approximatehy 1,500 te 2,000 m of pipeline 1o connect the collection tanks to the
proposaed offriver storage aleng with other related reads and paower infrastructure.

The main chjective of the Bowraville Off-River Sterage YWorks is te increase the capaciy of
water sterage to meet future populaticn growth and demand.

1.2 Purpose of Report

This traffic study report has been prepared by GHD Pty Ltd ( GHD) to address the overall traffic
impact frem the proposed development of the Off-River YWater Supply Storage lecated on Bowra
Creek approximately 2.8 km northeast of Bowraville.

The expected locatien of the Off-River Sterage in relation to Bowraville, tegether with optiens for
pipeline rzutes and access roeads is shown in Appendix A

A Traffic Impact Assessment (TIA)Y Is required as part of the Envirenmental Assessment for the
Fart § Applicatich under the Envirchmantal Flanning and Assessment Act 1873 (ERPSA)Y 1t will
assess the traffic impacts of the preposed OfF-River Storage and associated activities. The TIA
will be 3 specialist component of the Envirenmental Impact Assessment (ELA) being prepared
by GHD. The traffic volumes projectad to result from the development will alse be used to
generate traffic related noise impacts te ke decumentad in the separate MNoise Study.

The report will decument anticipated activities associated with;

¥ The investigation and censtruction phase covering the expansicn of the borefield,
constructicen of the new storage and pipelines and water treatment plant known as the
“Headwaorks™

b The operaticnal phasse of the new facilities to follow after commissiching of the extraction,
storage and delivery works.

The fundamental appreach of a traffic impact assessment is to estaklish the traffic generaticn
resulting from the cperation of 3 new develepment. Usually, the censtructicn phase has a
lesser and shotartemm impact than the longer term use of 3 development. |n this case, the
constructicn phase is being assessed, as the coenstructicn activities are significant in the cverall
context.
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1.2 Scope of Investigations

This Traffic Impact Assessment has been prepared in gccordance with the requirements of NSC
and the RTA Guide to Traffic Generating Developments (Ccteber 2002) The study will include
the following:

¥ Impact of additicnal traffic on the capacity of the lecal read netwerk during the censtruction
and operaticnal stages of the propoesed develspiment especially with respect to capacity and
safaty:

¥ Assessment of the intersection perfermance of the fellowing read juncticns with respect to
safety and perfenmance:

- MR 118 Raedes Dirive and Pacific Highway intersection;
- MR 118 Roedes Drive and Walla Road intersecticn: and

¥ Review of access amangements in terms of safety for a number of miner intersecticns
anticipatad to be utilised as part of the total works;

» Assessment of the reutes to access the dam site with respect to safety and the potential
demand for parking and car parking arrangemsents;

¥ A review of existing requlatery signage and line marking in the vicinity of the site and
identificaticen of any need for madificatich as a result of the development;

b Visual assessment of the paverment condition and read gecmetry on MR 118 Rodeo Drive,

¥ Comment on the impact to public transpert including school bus services, cyclists and
pedestrians, if any,

»  Assessment of identified deficiencies anticipated in the read network in relatich to read
safety and amenity; and

¥ Recommendation of strategies orworks considered necessary to maintain acceptable levels
of rzad safety and amenity in relaticn te the expectad increass in traffic resulting from the
proposed works.

1.4 Consultation with government bodies

In crderto fully understand lecal read conditicns, apart frem physically viewing the site and
traffic conditicns it is necessary to inquire with relevant autherities that have an existing
understanding and knowledge of the read network, Matters to be considered include:

¥ Traffic count data:

¥ Motorvehicle crash data;

¥ MNetwork perfommance data;

¥ Fublic and school bus service infomation;

» Future planned works and network changes;
» Existing read and traffic audit data; and

¥ Infermaticn in relatien to traffic accident blackspots.
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Roads and Traffic Autheority (Grafton Region)

[nitial traffic count data and moter vehicle crash data was cbtained from the RTA web site and
dlso from direct inquiry with the HTA.

Crue to the relatively low potential impacts ansing frem the constructich phase of the project and
the much lower chgoing traffic impacts expectad to arise following commissicning it was
considered that direct consultation with the RTA would nat ke offer additional infermatien that
was not already generally availatle.

Nambuceca Shire Council
An initial request for infermatien (RF1Ywas alse submitted to NSC to provide informaticn in
relaticen to the listed points above.

M5C provided existing traffic count infermaticn for Bellingen Raead which passes to the west of
the dam site. The traffic data is included in Appendiz B. A summary of the respense is included
in Sectizn 3.1.1. Engineering staff have alse provided further infermation in regand 1o propery
and access matters areund the dam site.

Lands Department Coffs Harbour and Grafton

Inquiries hawe beeh made te the Lands Department te provide advice in relatich to the status of
reads being either Crown or Fublic reads and alse in relation to the status of reads following
MSC's acquisitich of pan of the Viewmoent State Forest fer the dam and storage site. The
deparnment’s advice is centained in following sections dealing with access to the dam site, A
copy of the advice from the Lands Department is centained in Appendix E.

1.5 Council Planning Requirements

There are four planning instruments that are considered to be relevant to the proposal.

State Environmental Planning Pelicy {Infrastructure} 2007

The SEFPF centains requirements for assessment of develepments of 3 significant nature in
relaticen to traffic generaticen, parking and access aswell as proximity o 3 classified read. In
terrms of traffic generatich and parking requirements this proposal dees not meet the minimum
criteria of the SEPP for refemal to the RTA or consideration by the Lecal Traffic Cemmittee.

Nambuececa Shire Local Environment Plan 1896

Mo specific requirements are censidered to ke applicable to the proposed development.
Howevar, NSC has a general requirement to consider the adequacy of public reads and bridges
gerving the land in relaticn to the additienal traffic likelyto be generated by the development.
Nambucca Shire Council DCP1 — Off Street Parking

The proposed activity does not meet the neminated categeries of the plan. The closest similar
activity would be Extractive Industry which may have relevance tothe construction activities
required where the parking requiremsent is;

¥ 1 percompany vehicle
P+ per 2 employees

P+ perduwelling.
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CHher requirements with respect to bicycle parking and parking foer disabled perscns are not
considered to be required.

Farking requirements fer the post constructicn teurnist or viewer attraction to the site will be
rainly determmined by the site facilities to cater for casual visitors 1o the site and the features of
the sitewhich would prove attractive to casual visitors.

Mambucca Section 84 Contribution Plan — Mines and Extractive Industries

The pumese of the plan is to levy contributions to enable NSC 1o undertake roadworks to
rnaintain the read network damaged by the haulage of materials frem mines and extractive
industries.

Constructicn of the storage will invelve activities similar te an extractive industry by way of
winning materals on site to censtruct the dam wall. Howewver, the materals will be used on site
and will not be hauled cver public reads. Hence, the works will not fall within the ambit of the
contributicn plan.

It is expected to be necessary to buy materals frem off site which are captured by the plan.
Consequently, a portion of that cost will be payable by the provider fer the maintenance of the
read network, The purchase of sand, gravel, reck and ready mized concrete are expected to
include components which fall within the contrbuticns plan.
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2. Proposed Development

Z21 General Description

The propesed davelopment involves constructing;

¥ An off iver storage dam;

¥ Storage inlet works and control vahes etc;

¥ Upgraded access read to the dam site;

» Dam access, maintenance, car parking and viewing areas;

» Pipeline cennecting the dam te the existing Headworks adjacent to the existing borefield;

¥ Extended borefield and connecting pipeworks to the Headwornks.

2.2 Access to Dam Site

Currently three atemative rcutes are available to gain access to the dam site. The altematives
are shown in the concept plan and the copies of OF 1076377 and DF 1092320, all attached in
Appendix A.

Raad Ais the eastem access rpad off Valla Read and Read B is the westem acoess pad off
Bellingen Read. In the previcus discussich of investigations into the lecal read network reads A
and B are refermred to as the eastern and westarn ends of the East-Vest Link Road which is
currently classified as a Crown Road.

The third access reute is a 10m wide Right of Cariageway (ROC) created cver Pt 5in DP
1076377, The ROC has a length of B35m from Bellingen Hoad to the nethweastern comer of
Lot 6 which is ovwned by MSC as part of the sterage site. The route of the ROC generally
follows the existing track to the house on Pt 5 owned by Ussher Beyond the house the ROC
appears to ke unformed. Due to the limited width of the ROC it appears that it was acquired in
order to provide access for coccasienal maintenance. For construction of the dam a wider read
resernde (s required in order to provide access for two way traffic by heavy vehicles.
Consequently, no further consideration will be given to use of the ROC for access to the dam
site for general censtruction activities.

2.3 Preferred Access Route to the Dam Site

£.3.1 Eastern Access Route from Valla Road

The shortest reute to the dam site s from Valla Read aleng the existing Crown Road Reserve to
an ared which could be used as a public viewing and tuming circle approximately B00m from
“alla Read. Advice received from the Depantment of Lands indicated that it weuld be expacted
that N SC would acquire all of the Crown Roads within the area of the State Forest to be
purchased by WSC. The letter contained in Appendix E details the process NSC will need to
follow in any applcaticn te the Lands Department te acquire the road.
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Following acquisiticn, NSC would be expected to dedicate the dam aocess read a5 a public
read. |t appears that MSCowaould ke obligated to dedicate the access read to the public as it
appears that a ROC created under OF 1092320 relies upon the existing Crown Read to provide
legal access to Lot 2 OF 1076377 which would othenvise be landleccked. The ROC joins the
Crown Read at the eastem boundary of Por 183 approximately 720m from WV alla Read. The
upgraded access read for public access could be terminated at this peint and an “internal”
dccass provided for maintenance purpeses beyond this point to the dam infrastructure.

A preliminary design has been complated for upgrading of the existing Crewn Road as it is
currently unsuitable for a higher level of use. The design indicates that the characteristics of the
read would be as follows:

» Length from Walla Read te tuming circle = 900m

¥ Raoad fomnation width = Bm, coentaining 3m bitumen seal;

¥ Maximum lengitudinal grade = B,

¥ Average total width including cut and fill batters = 22m;

P Maximum width of fermatien for readway including cut and fill katters = 30m;
» Parking and tuming area approximately 100m x 25m;

The preliminary access read design continues past the viewing area to a point below the dam
embankment approximately 1, 800m frem Valla Head. 1t is assumed that WSC would install
gecurity gates at the end of the viewing ared (Ch 10400 to restrict public access. At Ch 1300
provisicn has been made for cennectich directly to Lot 2 ODF 10892320, Thiswould permit the
existing ROC to be sxpungad provided the property cwhner agreed and provisich was made for
the cwner and visiters te traverse the “non-puklic” sectich from Ch 1040 to Ch 1300,

The ecoloegical assessment of the vegetation aleng the route from Valla Read has identified a
humber of mature hollow bearng trees which provide high value habitat. These trees should be
identified a5 pan of the detailed design for the access upgrading. The ecolegical assessment
should be referenced to detennine apprepriate lecatien and cohstructicn details to be adopted
for the upgraded access road.

2.3.2 Wastern Access Route from Bellingen Road

The alternative western access reute from Bellingen Road at present is used for access o a
dwelling on Lot 1 ODP 1083234 which is approximately 530m frem Bellingen Roead. The read
resende follows the boundary of Lot 1 for 985m before tuming northwards and eastedy within Lot
1tz mest the boundary of land acquired by NSC being Lot 2 The additienal length of rcadway
within the ferest area on Lot 1 is approximately 450m. Immediately upen redching the Boundary
ofthe darn site a 136" right tum is required to aveid the storagse area and travel 200m south 1o
the end of the Stage 2 embankment wall.

From an enginesring perspective, it would appearthat use of the Crown Read to access the
dam site for construction would offer fever envirenmantal impacts 3s the sumeunding forest
area does not centain mature vegetation as it has been legged and replanted. The turn at the
boundary of the dam site may prove o ke an impasse due to the limited tuming radius available
kased upon the anticipated area to be inundated if the Stage 2 embankment is censtructed.
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In additiczn, the limited area of land availakle is compounded by the steep slope of the area.
Slopes of 25%, appearto be typical in which it weold be desired to construct the visitor and
oheservation area. It would alse have to be substantially within the area which would be
inundated by the Stage 2 woerks, Consequently, due tethe limited site area, and the need to
construct a Crewen Road which is currently not constructed orin use, the western access does
not appear to be suitable for leng term access to the dam site.

2.4 Access to the Headworks and Borefield

The current borefield is lecated in an ared approeximately 700m x 400m aleng MNambucca River
approeXimately 1 km north of Bowraville. The borefield straddles both sides of the fver.
Wehicular access to the eastem side is via Bellingen Read te a laneway 750m north of High St
and the Headworks is 200m west teward the river. The Headworks is adjacent to the existing
borefield. A descrpticn and assessment of the existing access to the Headworks is included in
section 3.2.4.

Access to the weastern side of the borefield is via High St, Lower North Arm Read and Borefield
Road.

Five additiznal borefield aguifers have been identified to augment the supply to the storage.
Cne is located partly oh the eastem side of the existing boerefield. Access to the enlarged
borefield area would be vig existing routes.

Twao are located within 1.5 km north of the existing borefield on Mambucca River and waould be
accessed via Bellingen Road. IT 8 permanent access to the northem area is proposed off
Bellingen Road the access point on Bellingen Read should ke assessed for sight distances in
dccordance with AS 28801 as for a property access.

Twi borefields are lecated within 1.6 km scuth of the existing borefield aleng South Creek.
Access to the southem borefield will be via High St and Lowwer Morth Amm Road to the western
side of South Creek. A new access off Lower North Amm Read is also expected to be required
and shculd meet sight distance requirements noted above.

2.5 Traffic Generation and Assignment

251 Traffic Generation
Activities associated with the project which will result intraffic generation include:
¥ Caonstruction of the sterage including constructicn werkers and delivery of materials;

» Constructicn of cennecting pipelines between the sterage, kerefields and water treatment
plants and pumping stations;

¥ Establishment of new and extended borefislds, and

¥ Installaticon and maintenance of supporting infrastructure, namely power supplies and
telermetry facilities.

» Post construction public viewing of the storage.
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A Traffic Impact Study nemmally examines the traffic implicatiens resulting from the operation of
a developmant. In this case, it is likely that the traffic generated by the use of the facilities into
the future would be limited to maintenance of the borefield, pumpstations, pipelines and
Socasicnal inspecticn of the sterage dam. such traffic activities are expected to be barely
perceptible in relatien to the normal daily traffic activities in the area.

Consequently, it is proposed to examine the construction activities in more detail te ensure that
any potential adverse effects are recegnised and understocd.

Given the anticipated scale of the proposed works tis censidered that the sterage wwould attract
the highest number of construction workers, over the lengest pericd of time, compared with the
other activities. The other activities weuld alse be undertaken over 3 diverse and changing
ared. Constructicn woerks would include legging and vegetatien remaoval, winning of materials for
the dam embankment, importaticn of embankment materials, embankment censtructicn,
pipelines and facilities fer the pumped inflow and supply draw off. Works of this type are
narmmally highly mechanised with a relatively low number of workers.

It is anticipated that the peak number of construction workers on the site at any one time wauld
hot excesd 300 This represents about 20 large plant items o site plus 10 superviscry and
sUppcrt staff.

The RTA Guide to Traffic Generating Develbpments does not provide any guidance on traffic
generation that can be directly applied towarks of this nature.  An estimate of the traffic
generaticn must ke made from first principles. It will be assumed that all workers trips will ke by
car. There will alsz be 3 number of daily materals deliveres such as concrete trucks for the
constructien of contrzl structures and reck and sand for the construction of the earthen
embankment.

Table 1 Estimated Peak Daily Traffic Ganaration

Daily Trps #
Component :_vpt}; P
30 Staff G0
Allewvance for off site support trips 10
Materals deliveries @ 30 per day pedk GO
Total 130

# Trip: A one way vehicular movement from one peint to anather excluding the return journey. Therefore a
vehicle entering and leaving 8 land use is counted as twao trips.

£.9.2 Construction Matarials

The primary needs for constructicn matenals include:

1. Materals required for the storage embankment and centrel structures at the dam site;

2. Materals required for the construction of the pipelineg from the Headwoerks to the storage;

3. Materials required for pessible upgrading of the Headwoerks by the inclusicn of water
treatment and filtraticn as well 3s pumping and valves etc.
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4. Materals required for the laying of additienal rising mains from the new boeres to the
Headworks.

[terns 1 and 2 above will be addressed below. [tems 3 and 4 have not been developed at this

time and will ke addressad in the final repoert. A general cverview of items 3 and 4 is presented
kel

[tern 3 will require 3 relatively small quantity of materials associatad with the valving and
pumping arrangements te connect the boerefield to the main rfsing main and also for the
connection of the gravity discharge from the storage to the reticulation. The potential impact of
additicnal traffic will alse be mitigated as the access to the site is via Belingen Roead and the
existing Headworks site access.

[term 4 will alsc have a relatively small quantity &f materals required cver a large spread of area.
The potential for traffic impacts are therefore, relatively miner and spread babween numersu s
sites that are expected to be accessed via existing property accesses from either Bellingen
Road or Lover North Arm Roead.

Materials Required for the storage Embankment

It is understecd that current site investigations are attempting to prove the existence of suitable
constructien materals foer the sterage dam from within the extent of the sterage area. There is
an shvicus econcmic advantage as well as reduced transper cests if suitable materials to
construct the earth filled embankment can be feund within the site. Materials which are
expected to be required would include clay scils, general fil, fiter sand, gravels for aggregate
and sound rock fer ammeuring of the embankment to protect against eresicn. In addition a

com paratively small ameunt of concrete weuld be required for the censtructicn of reinferced
concrete structures. Possible supply seurces for the varicus materals may include:

b Marrictts Quamy Valla (previeu sy Monre Earthmaving, Rose Valley), — hard reck, anmour
reck through to sand.

P Mambucca Valley Grawvel Pty Ltd, Pacific Highway, Macksville
» Raleigh Zands, 3 vValery Road, Raleigh — sand.

» Raleigh Co, Congarnni and Nambucca Heads

¥ Hy-Tec Readymix Concrate, 25 Mokiay 5t Macksville.

» Boral Concrete, Macksville Industrial Estate.

Freliminary dam design investigations for Stage 1 waorks, have indicated that the follewing
Juantities of materals may be required to construct the dam embankment. The quantities are
in-gitu compactad voelumes.

] Rﬂckarmour‘lﬂ:DDDma;
b Filter sand 19,000m™
» Clay core 60,000m™

¥ Fill materal ZDE:DEI-EI-m"J’;

scurces of materials to satisfy quality requirements are currently being investigated. It is
expected that Marrctts Quamy and Raleigh Sands weuld ke suitable scurces of rip rap and filter
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gand. Final selecticn would depend upsn quality of materials and preducticn and transport
costs. Inwestigations within the area to ke inundated are expected to prove that suitakle clay
and general fill can ke socurced on site.

Baoth suitable hard reck and sand scurces are expected 1o be located north of Nambucca
Heads. |tis anticipated that any supplier would not attermpt te access the site through Walla via
“alla Read to the sastem side of the dam site. This route is namow, windy and meuntaincus
and wauld ke unsuitatle for heavy vehicles.

Forexample if materials are supplied from Marrctts Qoarmy at Valla, the reute would be Skm
aleng Valla Read to Pacific Highway, then 15.8km aleng Pacific Highway from Valla Read to
Rodec Dirive, 12.4km aleng Redec Orand 2.3km aleng Valla Read te the access read. The
total distance being 35 7km.

Altemativaly, from Marrctts Quarry te Pacific Highway then via Old Coast Head at Nambucca
Heads to Wirimbi Read and then aleng Redec Drive toValla Read and the site access read is
a total distance of approximately 25km. Wirimbd Rd is signpoested at Roedeo Drive 3s the
connection to Nambucca Heads. |t is sealed for the full length and is commanly used by [2g4ging
trucks and would be 3 suitable route to the site. YWimmbi Rd has a timber bridge over the
raibway line akzut 400m from CHA Coast R4, The bridge is signposted with Lead Limits of 20
tennes for a rigid Single Unit Truck and 28 tonnes gross for 3 semi-trailer. If it is proposed to
use truck and dog combingticn trucks on this route the bridge may have to be rated to suit the
particular axle group combinations. Due to the narrow width of the bridge of 5.0m bebwesan
timber kerts the bridge is signpostad for che way traffic mevements and has Give ¥Yay control
&n the western or Bowraville appreach side. Considerng the directicnal flow of trucks to and
frorm the dam site, leaded trucks will hawe right of passage and empty trucks will give way.

The primary supply reute to the dam area for maest materials is expectad to be along Facific
Highway north and scuth of Macksville and via Reded Drive to Bowraville, ITany lecal reads are
identified by NSC a8 being possible supply reutes which may have adverse read or
envirenmeantal impacts then the censent autherty has the ability te ban the use of certain routes
threugh conditicns of consent in order to control or regulate potential impacts te an acceptable
outcome.

Regardless of which route or rcutes are used to travel to the Bowraville area from distant
rateral seurces, the last 2 5km of travel to the dam access read is aleng Valla Rd which is not
gedled. Consequently, it is anticipated that the gravel surface will ke subject to rapid
deteforatien undar heavy traffic £ not maintained durng the course of the works. Heavy traffic
will alse generate dusty conditien s which ceuld be hazardous to other read users and a
nuisance to adjoining property cwners. |n order 1o maintain safety for both the public and traffic
associgted with the dam constructicn, Valla Rd should ke regulady graded and gravel re-
sheeted a5 required during the wark pericd. Dust managemsant may be achieved by watering
with orwithout the use of proprietary wetting and binding agents to reduce water usage.
Altemativaly, the entire 2.5km of the read could be upgraded and sedled. A Traffic
mManagetment Plan for the read sheuld include defined maintenance interventicn levels,
standards to ke maintained, quidepossting and signage for the infenmation of the public.

Cn the basis of average truck volumes and the required quantities of matenals foer the BL 359.5m
dam height, the tetal number of deliveries is anticipated 1o be a5 set out in Tabkle 2 below. The
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takle includes the daily total considerad to be coensistent with the capacty of the site cperaticns
te construct the dam embankment in place. |1t is expectad that site works will include the
winning and steckpiling of the clay core and general fill materals. Externally supplied materials
are expected to e supplied in truck and dog combinaticn vehicles with a8 capacity of say 20m*
or 32 tonnes. The site does noet contain supplies of filter sand or hard rock fer fp rap.

Table 2 Importzad Dam Materials and Trip Generation
Cluantity Required [m3} 13,000 19,000
Bulking Facter 1.15 1.20
Bulk Wolume ng' on truck) 15,000 23,000
Truck and Dog Capacity 1732t 23m~/3zt
Mo of Leads a2 EALLL
Mo of Weeks @ 15 locads per 10 weeks 11 weeks

day, 6 days perweek

Celiveres may overap and run cencurrently for at l=ast part of the delivery phase of the project.
This will resUlt in 30 leads deliverad to site #ach day and represents 50 trips to and from the site
perday on top of nemnal censtructien activities. Assuming 8 10 hour coenstruction peried each
day and say 8 hours of cartage the hourly average is 7.5 trips per hour. Varations over an
average day may result in houry cartage ranging frem 5 to 10 trips per hour.

Materials Required for the Rising Main Construction

Table 3 Pipeline Construction Materials and Trip Genearation
Route Length (m) 1570 1990
Backfill (m™ at 0.4mm 628 796
Bulk olume (1.20 facter) 755 955
Truck and Dog Capacity 20 %32t 2032t
Mo of Leads 18 43
Mo of Pipe Deliveres (120m per deliveny) 13 17
Total No of Deliveres 51 G5
Daily trips for deliveries sver 6 weeks, G days perweek. 1.4 1.4
Cresy trips of 8 men @& 2.5 trips sach 20 20
Total daily trips (reunded) 21 22
EEFAT R Boweraville Off-River Storage & &oaocated Works 11
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As at March 2009 pipeline reute Gpticns 6 and ¥ have been short listed for detailed evaluation.
The materials required for 2ach route optich are set out in Takle 3 above.

The reute opticns are indicated in Appendix A and described as follows:

Creticn 6 - From the Headwerks facility east te Bellingen Road, centinues in a straight line aleng
the access to property Lot 102 DF309380, crosses Bowra Creek to 15 2astem side, then follows
the creek to the sterage.

Crpticn ¥ - From the Headwerks facility to the seuth and east acress the flecd plain and behind
the 3 small lets &n Bellingen Road, cresses Bellingen Roead and folows the boundary between
Lot 3 DP253386 and Lot 3 DPB62561 until it crosses Bowra Creek, then follews the creek to the
starage.

In both cases it is expected that Bellingen Road will be underered to minimise dismption 1o
normal traffic flow and to aveid the need to reinstate a trenched crossing of the read.

The table above detailing poessible scenances assceciatad with supply of materals to enable
constructien of the rising main to the sterage indicates that the heavy vehicle trips generated by
the supply of materials comprises 258 than 1 0%, of the total daily trips. More than B0% of the
trips are light vehicles resulting from workers and sUperviscrs.

It is also anticipated that all trips woeuld ke assigned to Bellingen Road asit is the clesest main
reute to the route work areas. Access to the eastem side of Bowra Creek is expectad to be
facilitated bw existing fanm access crxssings 50 that it will not be necessary to enter the works
area from the sterage site via Valla Read.

The average number of heudy traffic tips based upen 8 10 hour day for both constructicn

aperatichs and supply of matenals is approximately 2 per hour. The potential impacts are
consequently considerad to ke guite minr,

£.5.3 Traffic Growth

Traffic asseciated with the constructich phase of the preject can not be assessed for growth due
te its short term nature and variakility within the censtruction phase.

The estimated 2019 traffic growth has been extrapelated frem the data in Secticn 3.3, These
figures provide 3 guide towhat may cocur inthe future, 1t should ke recegnised that no
madification of the data has been made to account ferlecal planning strategies or possible
future waorks such as the planned bypeass of Pacific Highway to take it east of Macksville which
will greatly reduce the lzading on the current intersection of Pacific Highway and Rodad Drive.
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Table 4 Traffic Volumes Extended to 2015

Station Location AADT 2009 AADT 2019
09 244 and 09213 Facific Highmvay Macksville 18,950 27100

09 347 Rodeo Dr Mackswille 2100 2. 800

09 3405 Bellingen Read scuth of High 5t 1,650 2200

09 350 Bellingen Roead north of High st 1,100 1,500

254 Traffic Assignment

The sterage site will ke accessad either via Valla Read or Bellingen Reoad from Bowraville, 1tis
expectad that the bulk of site workers and materials deliveries will be via Rodeo Drive betweean
mMacksville and Bowraville especidlly for vehicles originating from south of Macksville, This may
constitute 90t 95%, of trip volume but may be reduced if deliverss are pemmitted to use the
shorter route via Old Coast Road and Wiriimbi Read te Rodes Drive.

The kalance of trips may be in and cut of Bowraville via High St and between Macksville and
Bowraville via Wilson Head. Due toe the location of the Hi-Tec Readymix Concrete plant in
McKay St Macksville, any deliveries from this plant are expected to utilise Wilsen Road to
Bowraville. Deliveres from the readymix plant lecated in the Macksville Industrial Area seuth of
the town would be maost likely to use Redeo Drive. The preference for Rodac Drive could be
mads a requiremsant.

CHher activities asseciated with the borefields and pipelines etc are expected to utilise Bellingen
Raoad, Lower Morth Arm Road, Borefield Read and South Anm Read. Dueto the minerand
varigkle nature of potential miner activities, no attempt has been made to carry cut a trip
assignment for the associated activities.

The analysis provided in secticn 3.3 considers full traffic assignment to koth Bellingsn Read and
“alla Read as alitemative access routes to the sterage site as well as the intersecticon of Valla
Road and Rodes Drive.

2.6 Sight Distances

2.6.1 Sight Distance Requirements

Cne of the crtical issues relating to 2 proposad property access iswhather it has sufficient
horizental and wertical sight distances with the existing intersecting read. The specific sight
distance criteria used in this assessment has been derved from the Austrocads “Guide to Traffic
Enginearing Fractice, Pait & mitersections at Grade” (2005) (GTIAG) Appreach Sight Distance
and safe Intersecticn Sight Distance were measured from the propesed lecatien of each access
orexisting significant intersecticn on the access reute. Indicative sight distances for vanous
design speeds are shown below in Table 5 They have been extracted from Table 6.3 of
GTIAG. Adjustment must be made for the grade of the appreach. Design speeds are usually
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taken as the posted spead limit where envirenmental factars do not ferce a8 reducticn.
CHherwise the anticipatad " percentile appreach spesad istaken as the design speed.

Approach Sight Distance (ASD)

ASDis the minimum level of sight distance that should be available at all intersecticns. |t is the
distance travelled by a vehicle batween the time the driver receives a stimulus signifying 4 nesad
te step and the time the vehicle comes to rest. ASD is measured from a driver's eyve height

[1.09m} te 0.0m, which ensures that 3 diveris able tosee any line marking and kerting at the
intersecticn.

Safe Intersection Sight Distance (SIS D)

3150 provides sufficient sight distance for a driver of 3 vehicle on the majer iead to chserve 3
vehicle from the property access that could potentially create 3 coellisicn situation (e.9. in the
worst case, stalling acress the traffic lanes), and to react by decelerating to a stop before
redching the collision point. SIS0 s medsured hoerzentally along the camiageway from the
appreaching vehicle to the cenflict peint, and verically frem the driver's eye height (1.05m) to
driver's eyea height {1.05m.

Table 5 Sight Distances for Level Grade

Design Speed Approach Sight Distance - ASD Safe Intersection Sight Distance
- 515D
rAinirum Cesirable rAinim um Desirable
47 km'h 33m 39m BEm 72m
80 km/h 471 F4m a9rm 96m
B0 kmth 103m 114m 17 0m 181m
100 km/h 187m 1F0m 240m 253m
14 Bowergy & R wer SBiorsre & Azecd S1ee W oeds AT A A
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3. Existing Conditions

21 Site Description and Surrounding Land Uses

The proposed dam site is lecated approximately 17 Kilometres north west of Macksvyille via
Rodes Diive and Bellingsn Read. The site is 253 than 3 km direct from Bowraville on Bowra
Creek which is 3 tributary to Mambucca River.

From the intersection of Roedeo Drwith Bellingen Roead and valla Read twe altemative reutes
are gavgilableto the dam site, either Bellingen Read orvalla Read. The lecaticn of the site in
relaticen o Macksville is shown in Figure 1. The lecatien of the dam site in relaticn o Bowraville
is shown in Figure 3,

Figure 1 Site Location plan

Bowraville has a population of akout 1,000 perscns (ABS 2006). The sumounding area is used
ferforestry. rural preduction and hebby farms. The dam site is lecated in Viewmaont State
Forest, north of the village.

314 Infoarmation Provided by NSC

n 11 September 2008 3 request for information was forwarded to NSC. The enquiry scught
infermaticn relevant te the project including any NSC traffic counts, crash data, existing read
netweork perfonmance and bus service cperaticns etc. In additicn, identificaticn of any known
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lzcalissues such s planned changes to road reutes, reute upgrades, read closures and other
developments which might impact this traffic study were requested to be identified.

The reply recaived from MNSC included:

» Traffic cocunt data for Bellingen Roead cnly, which is included in Appendiz B;

b It was advised that no specific crash data was available from MSC and that ne identified

traffic black spots were known in the area;

¥ Some investigation has been completed inte the possible medification of the intersecticn of

Rodeo Drive and Bellingen Read, theugh the propoesal is incoemplete;

» The general view is that rcads in the area functicn adequately and there are ng plans for

major improverments;

¥ Bus services are provided by Baldwins Bus Service and Busways North Coast Pty Ltd;

¥ There are no lecal issues known which might impact en the prepoesal, and

P MNSC s not propesing to modify the read netwerk, or knows of any new development in the
area which might materially impact &n the traffic study.

There was no traffic count data available for Walla Road.

3.2 Local Road Network

The key reads relevant to the site are shown in the figure below.
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Figure 3 Local Access Rpads
The available reads to provide access to the borefields and Off River Storage site comprise:
» Pacific Highway, linking to majer centres north and scuth aleng the eastern coastline;

» Wilsen Road linking Macksville to Bowraville essentidlly aleng the scuthern side of
Mambucca River

¥ Raodeo Drive, providing access from the highway to thewornks area at Bowravill e

¥ Wimimbki Read and Old Ceast Read providing a link frem Redes Drivete Nambucca Heads
and Pacific Highway, and;

» Bellingen Read and Valla Road, providing altemative access routes 1o the storage site from
Bonwrawille:

It is anticipated that all majer plant and equipment deliveries to the borefield and storage will ke
brzught 1o the site via the Pacific Highway to North Macksville, then aleng Rodeds Drive (MR
118) and either Bellingen Road orfalla Road to the sterage site.

An altemative route exists between Macksville and Bowraville, being Wilsen Read. |tis not
anticipated that Wilsen Read would b2 used for access to the site, as traffic would need to pass
throeugh the commercial and residential centres of both Macksyille and Bowraville.

The Pacific Highway is the majer #ast ceast link read providing access bebweaen ceastal centres
between Sydney and Bristane. [t carfes 3 high proporticen of heavy vehicles through the centre
of Macksville and would be the route aleng which any heavy equipment for censtructicen and
operaticn of the water supply would ke brought inte the regicn. The highway is fully fundad and
raintained by the NSV State Govemment through the Roeads and Traffic Authorty.
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121 Rodeo Drive (MR 118}

Rodeo Diive is 2 two-lane bwo-way rural read that cennects Pacific Highway at Macksville with
the Bowraville reqgicn. 1t is classified as a "Reqicnal Read” aver its full length.

The read has the following characteristics:

A circuiteus winding alignment for mest of the length apan frem secticns adjacent to the
river

Most curves not being sign poested with advisory speed signs;

Total length of approximately 124 km toValla Roead intersection;

Tw lane, twoway sealed pavement with centreling manged full length;

Approximately 80%, of the length is marked with doubkle bamier lines prohibiting overtaking;

Most read shoulders and verges are thickly grassed which in combination with few
Juidepsosts provides poor delineaticn of the read side limits;

The paverment is currently in fair to gQood cenditicn visually with few major failures;

The bulk of the length is marked with spead de-restriction signs, except for the urkan areds
at both ends and a section of 70 km/h each side of the Wimimbi Read intersecticn.
Consequently, the state default speed limit of 100 kmith is generally applicable to the read;

Mo signpested load limit for any bridge or culvert;
Raikway overtridge and two undereasses at three |ocaticns;

A number of “curve intersection” and “School Bus Stop Ahead” signs have been installed.

If it is assumed that all traffic passing the count statien at Macksville continues to Bowraville
then the 2009 AADT from Sec 2.4 3. of 2100 translates to 290 vph (vehicles per heury as the
peak houry count.

18

Bowsy & OfFR wer Biorsos B Assca s1ec Woris AT R A
I =ffz Imzec] Asses=ne



Figurs 4 View of typical signage along Rodeo Dr.

Rodeo Dirive is the majer link read between Macksyille and Bowwraville, |1t wwould be the reute
used toe transport any heavy equipment to the dam site and the associated bore field and
transfer facilities etc. 1t would alse be the main route expected 1o be used by workmen and
visitors travelling to and from the site from cutside the lecal area.

The Naorth Coast Railway line crosses Rodeo Drive at 3 lecation s

At 780m from Pacific Highway Hoedeo Drive passes keneath 3 rail overbridge. Cn the river
gide there iswvirtually na read shoulder and there is 8 hole adjacent to the bridge pier. The
namowwing read width is not wamed te moterists with advance signs and a number of chevren
type width marking signs have been lxst. Signage should be rectified to comply with AS
1742 Thewvertical clearance is 4.6m.

At 2.85 km a tim ber overtsridge carries Rodec Dirive over the raikwvay. The small radius
bends on both sides of the bridge result in long leads cressing the read centrelineg. There i3
na signpoested lead limit, theugh sceme nen standard adviscry signs indicate that cauticn
should be exercised in regard tolong leads and that a 10 kmsh speed limit should be
adherad to.

At 3.85 kmn the read descends inte a cutting and turns 907 under the secend rail undemass.
The bridge piers are behind the read shoulders. The general arrangement appears o be
gatisfactery. The verical clearance to the read is not signposted as the height appears to be
above the highest leval requirng signage.
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Figurs %2 First rail underpass with deficiant signage.

Figure &  2nd rail crossing - long load using full road width.
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Figurs 7 Non standard signage at second rail crossing.

Figure B  Third rail crossing on Rodeo Drive with high clearance.

J2.2 Wilson Road

An altemative reute from Macksville to Bowraville is Wilsen Read. This route generally follows
the scuthern side of Mambucca Riverinitially threugh the commercial centre and residential
area of Macksville directly to the residential area of Bowraville. Due to the connectivity of the
residential areas. it may hawve a higher traffic count than Redeo Drive, even though it has a
lower read classificaticn status.

Frorm Macksville the route would be via the traffic signal cantrolled intersection into Wallace St
dleng the main shopping centre, tum right inte Princess St then left inte Mcokay St cress the
railway level crossing before the bridge over Tilly Willy Creek, then aleng Joffre St and sverthe
high level bridge over Taylers Amm te the start of Wilsen Read.
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Zrxssing of the raikway level crassing may prove to be problematic forwide and hedvy low
lxaders with large construction plant. The use of this route should be discouraged for such
traffic.

Between Macksville and Bowraville, Wilscn Roead is constructed as an interurban connector
reute with 3 sealed surface, linemarking and sorme advisory speed signs and curve waming
signs for lowwer than average curve radii. Curves were noted baing marked with 45 and 5% km'h
ddviscry signs. The sedlsd read width was noted as being G.4m.

The distance to the intersecticn of Rodeos Dr and High St at Bowraville from Macksville is almost
identical to the distance via Roedeo Drive at approximately 13.5km. However, the use of Wilson

Raad is not faveured due to the need te pass through the commercial centres of Macksville and
Bowraville as well as the sumaunding residential areas. There were no 1cad limits noted on any
of the bridges on this route.

To the start of Walla Read, the Wilsen Road route would be about 1.2km lenger than the Rodes
Crrive route.

Figure o Railway Level Crossing at Macksville on the Wilson Reoad route.
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Figure 10 Typical alignment and standard of Wilson Road.

3.2.3 Wirrimbi Road

Wirmimbd Road jeins to Gld Coast Read and provides 3 link frem Rodeo Drive te Nambucca
Heads. [tis censtructed to a similar standard and alignment a2z Wilscn Read and Roedec Drive.
It weould be suitable as an access route to the dam site in cenjunction with COd Coast Read to
Mambucca Heads, Referto sectien 2.5 .2 fer further details in regard to travel distances and
read route conditicns.

124 Ballingen Road

Bellingen Roead is 3 bitumen sealed twoe-lane two-way read cennecting the town s of Balingen
with Bowraville and surreunding areas. |t is also classified as a “Reqicnal Read” over its full
length.

Bellingen Roead intersects with Rodeo Dive to the south of the site and passes to the west of
the dam site. The use of Bellingen Head for access to the dam site is an optien that is
considered by this assessment. In additicn Bellingen Read would B used for acoess to the
Headwerks, treatment plant, boere field and pipelines that will previde interconnection betvween
the riverside facilities and the Off River Sterage dam.

Traffic count data received from NSC indicates that the read has an AADT of 779 in September
2005 at the scuthern end near Bowraville, Assuming a cehseryative gronvth rate of 3% the 2009
AADT would ke 878, The count infermatien indicates 3 considerable redu ctien in traffic density
with increasing distance from Bowraville, At 4.65 km from Bowraville the extrapolated 2009
AADT would be 439 Assuming 3 linear reductich in traffic with distance frem Bowrawille would
ke conservative as there is a cencentration of population in the first kilemetre howewver, on this
kasis the appreximate AADT at 2.5 kim would be 640

Comparisen of the NSC traffic count data with the histeric RTA data does not indicate any
ohwvious inconsistencies.

At a distance of 2.5 km from the commencement of Bellingen Roead at High St Bowraville, a
read reserye intersects on the eastern side just past the end of the schocl zone for Tallowood
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Schocl. The angle of the intersecticn is appreximately 70 degrees. At present the read
fennaticn is un-named and un-made apar from twoe concrete wheel tracks running down to and
up cut of the first gquily. The read is currently used by one property resident to access a house
about 500m from Bellingen Road.

The read reserve centinues in an east, scuth easterdy direction teward the State Forest and is
contigucus with the secoend dam site access cptien, being from Valla Read. In this report the
read is referrad to as the “East — VWest Link Road”

The intersection of the East — West Link Road with Bellingen Road has besen assessad in
respact of engineerng characteristics as noted in the Austreads publication, “Guide te Traffic
Engineerng Practice — Part 5 Intersecticns at Grade " [GTIAG). Sight distances have been
rmedsured in accerdance with Figure 6.2 with 5m offset and 1.09m eye height. Intersecticn sight
distances referenced to particular design speeds have been taken from Tables 6.3 and 6.4

Characteristics of the intersecticn are as follows:

P Angle of intersecticn approximately FEIF';
b Bellingen Road grade approximately 5%, rsing to the north;

¥ Bellingen Road seal width 6.5mwith 1.2m te 1.%m shoulderwidth and centreline painted
linema rking;

» Available sight distance approximately 270m seuth;

»  Available sight distance approximately 108m noth before being limited by 3 curye and
cutting. With clearing of readside vegetaticn and seme sarthworks the sight distance may
b improved by approximately 20m.

Tuming mavements inte and cut of the Link Road would ke 3 ight tum inte the read from
Bellingen Road a left turn cut of the Link Read inte Bellingen Road.

A potential conflict arising frem vehicles tuming right inte the Link Roead across the path of
southbound vehicles should be considersd. The availakle sight distance is 108m. Due to the
immadiately adjacent curve it is censidered that the appreach speed would not exceed 70 kmi'h.
For 70 kmdh the minimum Appreach Sight Distance (ASD) is 82m plus say 6m extra fer grade
correctien, totals 88m. For 80 kmi'h the minimum ASD is 103m plus 53y 8m extra for grade
correction, totals 111m.

Forthe left tum exit the fsk is from an exiting vehicle entering the traffic stream to proceed
south, stalling before accelerating away, being an ohstructicn to 3 following wehicle not being

able to stop. The potential for this type of accident hasa much lewer probability than the first
case above.

Therefore, it is considersd that if the intersection was properly constructed with 3 sedled
pavemeant and adequate tuming radii etc that satisfactery access could be provided to the dam
site via this reute for light vehicles during the censtructicn phase. The increased usage of the
intersectich would warrant the installation of intersection waming sighs &n both appreaches in
Bellingen Roead. A spesad survey oh the netthem appreach may be wamanted to confinm the
design appreach speed.
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If the nerthern appreach design speed excesds G0 kmith (SIS0 113 m minimuam then the leng
terrm use of the intersecticn for access following coenstruction could not be recommendad
without improvement of the sight distance available.

The use of the Link Read te enable heavy vehicles and leng loads to acoess the dam site weuld
require the implementaticn of traffic centrel measures during the work peroed to ensure that
conflicts do not arise when the intersecticn is obstructed by large turning vehicles. |t weuld be
expected that the implementaticn of traffic contrcls would e an integral part of the worksite
Traffic Management Plan for the project.

Figura 11  Intersection sight line northward along Bellingen Road.

Figure 12 Intersection sight ling southward along Bellingsn Road.
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Figure 13 Current condition of Link Road intersection with Bellingen Road.
Access to Headworks from Bellingsn Road

Access to the existing Headwaorks is from the westam side of Bellingen appreximately 750m
north of High St. The entry is via a sealed one way lane adjacent to the westem side of Mo 75
Bellingen Read. The access is just bewend a right hand curve travelling north and is
approximately 20m inside the end of the 60 km'h speed 2one leaving Bowraville.

It is apparent that a busy dairy business cperates approximately 250m further north aleng
Bellingen Roead. Flashing lights and additienal signage have been installed at the dairy lecaticn
te assist with traffic management. There is alss 3 50 km'h AHEAD" waming sign installed
approximately 300m west of the speed zone to assist with reducing the speed of appreaching
traffic. The sign wuld assist with reducing the appreach speed at the Headworks entrance.

Advice from MSC is that the access is pat ROC and part public lane. The number of vehicles
accessing the Headworks site on a daily basis would generally be limited o one or twe vehicles.
Consumabkle matenals are usually deliversd on a monthly basis, which wauld increase the daily
moverments on thoese days. On ccasicns when significant maintenance works are keing
carried out, the daily movements weuld increase over the pericd of works accordingly.

A5 the access has limited width and appears to provide access to the Headworks only it may ke
redsonable to assess the gvailable sight distance in accoerdance with AS 288901 -2004 Parking
Facilities — Off Street Car Parking. For 60 km/h design speed and a domestic driveway the
rinimum sight distance is 55m. Forother access driveways the desirable and minimurm sight
distances are 83m and 65m respectively. If it is assumed that the appreach speed from the
west past the dairy is 80 km/h then the desirable Stepping Sight Distance is 1117m.

Availatle sight distances wers measured oh site. The actual sight distances compared with
relevant criteria are summarisad in the table below.
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Table & Sight Distances at Headworks Access

Design Speed Available Sight Sight Distance  Sight Distance for Dther than
Distance (m} for Domestic Domestic Driveways (m}
property (m}
Available Dasirable Desirable 95 gap Minimum
55D
60 kmih 1890m Morth 85m #3m B5m
SIS0
187m Morth
AsD
114 m South
8 kmh 1890m Morth B3m 111m 105 m
SIS0
181m Maorth
AsD
114 m South

Generaly the available sight distance to the nerth considerably exceeds the sight distance
requirements for an appreach speed of 80 km/h. To the south, where vehicle speeds should naot
ke greater than 60 km/h the sight distance alsc meets the 80 km/h requirement even though the
gight lineis restricted by vegetaticn on the inside of 4 curve. Vith mincr clearng an extra 3om
of sight distance should e attainable.

If any upgrading works are proposed at the Headworks the design of the connection to
Bellingen Roead should ke assessed in detail against current standands.

Figure 14 Western approach to Headworks access.
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Figure 1% Sightline to north of Headworks access,

Figure 16 Access lane to Hezadworks
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Figure 17 Headworks access sight line toward Bowraville.

3.2.5 Intersection of Valla Road with Rodeo Drive

“alla Read is a secondary rural read used for property access and to access forestry areas. |
connects to the Valla district north of Nambucca Heads: Valla Read intersects with Rodec Drive
124 km from Macksville and 1.1 km before the High 5t intersecticn at Bowraville.

“Walla Read currently provides the maost readily accessible route to the dam site. It formsa T
juncticn with Roedes Drive oppesite the Bowraville Showgreund, A photo of the intersection is
shown below. The sealed pavement ends just beysnd the crest shown in the photo below, 70m
frem Rodeo Drive. “Tuming Trucks” and a “Gravel Read with Loose Surface” signage indicates
the cenditiens that may ke encountered further aleng Valla Read.

Figure 18 Current condition of the intersection of Valla Road with Rodeo Drive.

The Valla Read intersectich is lecated oh 3 sweeping curve in Rodeo Drive. Characterstics of
the intersecticn are 35 noted Below:
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Angle of intersectich of reads approximately 90" with the inclusion of 8 25m lzng appreach
harizontal curve in Valla Road:

Rodec Dr grade approximately level
Valla Read grade approximately 6% falling to the intersection;

Rodeo Or seal width 6.9m with 1.2m te 1.5m shoulder width and centreline painted
linema rking;

Valla Read has ne Give Way signage or centreline marking appreaching the intersection;
Valla Read seal width 7 8m with minimal shoulders approximately 25m from the intersecticn,

A large sawmill cperates from land on the eastern side of Valla Read at the intersection.
Frimary access appears to be from Balance Tank Road just beyend the crest in Fig 12
abive. The gravel access track on the eastern (right) side of Valla Read in Fig 12 above
appears to be an cccasienal exit path. Given the low traffic volume in the area there would
geem to ke a low probability of traffic interacticn by use of the exit.

Intersecticn sight beard lecated opposite the Valla Read approach to the intersection;
The default speead limit of 100 kmt'h applies to the area of the intersecticn;

The Bowraville 60 kim/h speed zone commences 220m north west of the intersecticn along
Rodeo O

There is naintersectichn lighting provided;

A4l leng left tum deceleraticn and tuming lane is lecated in Rodeo Dinve on the
Boweraville side of the intersection.

Available sight distance approeximately 340m scutheast tovard Macksyille;

Availakble sight distance 160m northwest toward Bowraville before being limited by a crast.

The available sight distance of 340m toward Macksville is censiderably in excess of the
desirable Safe Intersecticon Sight Distance (31500 of 253 m for 3 design speed of 100 km/h.

Gien that vehicles approaching from Bowraville entar the available sight distance 60m after
exiting the 60 km'h urkan speed 2one, the design appreach speed could be considersd to be
g3y 80 km/'h. For 80 km/'h the minimuom SIS0 is 170m and the desirable ASD s 114m.

Therefore, it is considerad that the intersection will provide satisfacterny access to the dam site
via this reute for light vehicles. The increased usage of the intersecticn would warrant the
installatich of intersecticn waming signs on both appreaches in Rodeo Dr.
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Figure 20 Valla Road intersection sight line toward Macksyille.
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Figure 21 Valla Road Intersection sight line toward Bowraville.

J2.8 Yalla Road

Walla Read is 2 namow twe way gravel read. The pavement is unsealed and has a locese gravel
surface and is corrugated in sectiens. The readway is not delineated with quide posts and has
hurmensus close trees which would be hazardous to errant vehicles. There are no clrve
waming &r advisery spead s5igns in the length from Rodeds Drive te the intersection with the
eastern end of the East —West Link Read noted in 3.2 4 abowve, which is 2.5 km from Rodeo
Crrive.

standard adviscry signage lecated near Rodes Drive warns drivers of turning trucks and the
gravel read with leose surface. CHher signage advises caution due to log trucks using the road.

MSC did not have any traffic count data available for WValla Roead howey er, there are veny few
houses in the few kilemetres at the socuthem end of Valla Read and it appears that mast traffic
frem the rural enterprises surrcunding the northem half of the read weuld travel via the
cohnnecticn te Pacific Highway which is sealed for approximately 8.2 km. The scuthern end of
Walla Read may have an AADT considerably lower than 200, The peak houny welums for an
AADT of 200 would be 20 vph.
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Figure 22 Valla Reoad - typical view of pavement and roadside conditions.

The intersection of the East — West Link Road with Valla Road has beeh assessed in the
game manner s for Bellingen Read. Characterstics of the intersection are as follows:

b Angle of intersection approximately 90" lecated on the outside of sweeping bend

b Valla Read grade approximately 3% rising from the scuth tethe intersection, then level to the
nerth;

» Valla Road gravel pavement width appreximately 4.9m with 1.2m tc 1.9m shoulder width;

» Available sight distance approximately 55m south limited by the read cureature and a high
cutting;

¥ Available sight distance approeximately 85m nerth before being limited by 3 curve and cutting.

Tuming movemeants inte and cut of the Link Read would be 3 left turn inte the read from Valla
Road and a nght tum out &f the Link Read inte Walla Road.

A potential conflict arising frem vehicles tuming right cut of the Link Read across the path of
vehicles appreaching frem both directicns sheould be considered. The available sight distance is
55m and 85m. Due tothe immediately adjacent curves, the generally winding alignment and
the rising scuthem appreach it is considered that the approach speed would not exceed 40
kmth. Fer 30 km'h the minimum Appreach sight distance (ASD) is 47m and the desirable ASD
is 54m. A safety margin can then be assumed to be availakle to apply against the lehger
kraking distance applicable for the gravel pavement.

Therefore, it is considered that the intersection would provide satisfactory access to the dam
gite via this route for light vehicles. The increased usage of the intersection waould warrant the
installaticn of intersecticn waming signs on both appreaches in Valla Reoad.

The use of the Link Road te enable heavy vehicles and leng lcads te access the dam site would
require the implementaticn of traffic coentrcl measures during the work perod to ehsure that
conflicts do not arise when the intersecticn is obstructad by large turning vehicles. It would be
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expected that the implementaticn of traffic contrcls would e an integral part of the worksite
Traffic Management Plan for the project.

Figure 23 Sight line north along Valla Reoad.

Figure 24 Sight ling south along Valla Road.

J2.7 East - Wast Link Rnad

Mapping of the area indicates that a read reserve is aligned approximately east to west and
runs between Valla Road and Bellingen Read. 1t runs appreximately threugh the centre of the
dam weater sterage area, nearthe dam wall, and has the potential to be used to access the dam
censtructien area from both the 2ast and west sides. The read is cumently used to access
adjcining private properties and forestry operations in the Viewmaont State Forest. The dam
sterage ared will ke [scated within the current state foerest inan area being purchased by NSC.
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The eastern leg of the read, which cennects toValla Read is currently being used to access the
dam site fer geclegical and envirenmental studies of the area. COnly the secticn near Walla Read
is cumrently fermed and gravelled fervehicular traffic. A short distance frem Valla Rd the read
conditicn reverts to an earh track. Inspecticn of the read indicates that access te a private
property is reqularhy travelled 1.0 km frem Walla Read. The track is typically not less than 3.5m
wide notgraded and with ne provisien for drainage. There are five (5) shamp crests which limit
sight distance.

It its current form the track wou ld not be suitable for site access for either workmen orfor
deliveries of plant and materials.

It is anticipated the prefemed site access will be via this link read frem Walla Read. To be
sUitable for access during censtructien the read would need to ke upgraded to 3 standard
similar to the cpening of a new rural read. MWSC's current standards fer such works are
expected to be suitable for upgrading of the read to suit constructicn traffic and forthe
oocasional post construction visiter to the dam site.

Figure 2% The start of the link road from Valla Road.

1.:2.8 Intersection of Ferry St/Rodeo Dr with Pacific Highway

Rodec Dirive intersects with Pacific Highway at a T juncticn immediately adjacent to the steel
truss bridge over Bellinger River. The speed zohing for both reads in the lecality is 50 kmidh.
Immediately nerth of the intersecticn the highway curves threugh 90" to align with the river. The
curye has a crash kameran the cutside tegetherwith numerzus flucrescent CAM's and
combinatien sversize truck tilting and curve advisory speed 5igns.

The 5150 at the intersection was assessed for a vehicle turning laft and right frem Rodec Drive.
The available sight distance north was 11%m acrexss the chord of the curve and a “filtered ™ sight
distance of 120m was available onto the bridge superstructure to vehicles approdching frem
Macksville. Some obstruction to the line of sight was presented by bridge railings and
guardfencing. Fora design speed of 50 km'h the minimum and desirable SIS0 s 89m and 96m
respactively on level appreaches. Therfore, the intersection s expected towork satisfactorly
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frzrm 8 safety perspective under mest traffic conditichs. Due to the high traffic volumes
encountered on Pacific Highway, especially durng holiday pericds it s likely that the limited
entafing cpportunity may result in drivers attempting to enter the highway traffic stream when
presented with 285 than recommended gap times.

Figure 26 Intersection of Redeo Dr with Pacific Highway.

Figure 27 Rodeo Dr approach to Pacific Highway.
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Figure 28 Driver's sight line north of Rodeo Dr.

Figure 22 Driver's sight line south of Rodeo Dr.

12.9 River and Creek Crossings

There does not appear to ke any restriction to access to the storage site, the Headworks or any
of the existing or propesed borefield areas duse to narrew width of bridges or reduced load
capacity. The follcwing bridges have been reviewed as part of this assessment:

p Bridge owver Mambucca River at Bowraville on High St A 2 1ane timber bridge with wide
pedestrian path on the upstream side and timber hand rail en the downstream side.

¥ [Aotileys Bridge over Bowra Creek on Rodec Drive. A 2 lane concrete decked bridge with Wy
beam guardfence both sides and pedestrian foctpath on the upstream side.

¥ Brouggys Bridge over South Creek en North Arm Road. A low level 2 lane plus pedestrian
path bridge with ¥ beam gquardfence both sides.
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P Unnamed timber bridge over mingr creek on Noertth Amn Read approximately 250m west of
Brougqgys Bridge between Scuth Creek and Borefield Roead. Low level timber railing both
sides with no pedestrian pathway.

Mone of the bridges noted above has signpesting for narrew width or lcad limit restricticns.

1212 Signs and Delineation

Frevicus secticns have identified particular deficiencies in signage at certain lecaticns. |twas
generally found that the standard of signage is consistent with other similar ecal govemment
areas.

The provisien of rcadside delineaticn is also quite varied. More significant reads such as Rodeo
Drrive, Wilsen Rd and Bellingen Rd have intemmittent quideposting, whereas, Valla Rd has
virtually ne guideposting. Again, the situation is probably consistent with other authonties.

There were ne locations identified where the linemarking of read centrelines was considered to
b incorrect however, a comprehensive audit of linemarking woeuld nonmmally ke required to
identify such requirements. Generally, sealed roads were linemarksad with 3 centreline in fair
conditicn,

3.3 Metwork Performance

Traffic wolume ceunt data is available from the RTA for sites on Pacific Highvway at Macksville
and alsz on MR 118, Radeos Drive at Macksville and at Bowraville. The infermation is freely

availakle txthe public via the intemet at w43 new Qo gy The latest ceunt yearis 2004,
The count data has been extended to 2009 as the base wear assuming d compound annual rate
of growth determmined frem analysis of the histeric data.

The site descripticns are as follows:

09 244 — SH1 0 Pacific Highway - Macksville at Nambucca River Bridge, 512.6 kKm (scuthern
side of Avar).

09231 — SH10 Pacific Highway - Macksville — N of MR 118 Fermry 5t, 5129 km
09 37 - MR Mo 118 Macksville — Bellingen, Macksville — W of SH10, Pacific Highway, 0.1 km

09 3405 — MR Mo 118 Macksville — Bellingen, Bowraville — 5 of MR118 (Branch), 13.0 km

09350 — MR Mo 118 Macksville — Bellingen, Bowraville — M of MR118, Macksville Road, 13.4
krm

Appendix B centains the traffic count data ebtained from the RTA infemmation tegether with the
extrapclated traffic data up to year 2009,

The twa sites on Pacific Highway indicate an average growth rate of 3.2%, which results in an
extrapclated 2009 AADT of 19,850 The count sites on MR 118 at Bowraville exhibit growth
rates of 2.5% and 2.7'% and a declining rate of nearly 2% for the site nerth of High St (Statien
09.350) based upon counts in 1982 and 1986, It s unlikely that the old counts are
representative of actual current traffic cenditicns. Therefore, it has besn assumed that all sites
near Bowraville have a growvth rate of 3% and that the site nerth of High 5t is 87% of the count
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scuth of High St This actich will result in 3 consery ative assessment being made. A summary
ofthe extrapolated 2004 and 2009 base year count AADTS is contained in the table be oy,

Table ¥ Traffic Count Stations and Volumes up to 2009

Station Location AADT 2004 AADT 2009
09 244 and 09.213 Facific Highway Macksyille 17,140 19,950

09 347 Rodes D Macksyille 1.8300 2100

09 349 Bellingen Read seuth of High St 1,400 1,650

09 350 Bellingen Road nerth of High 5t 950 1,100

The existing read network perfemmance has been assessed based on known and assumed
traffic data at the three (3) key intersections within the study area as listed below:

¥ Intersecticon of Rodao Drive and Walla Raad;
» Intersecticon of Valla Read and Read A and
b Intersecticn of Bellingen Road and Raead B.

The performance of the intersecticn of Rodeds Or (MR118) with Facific Highway will not be
considered further as the traffic contributicn to the ocverall ocperation of the intersaection is
considered to be negligible both for the constructicn and cperation phases of the project when
considered in relation to the projected volumes on Pacific Highway. Any requirement fer
upgrading of the intersecticn is expectad to result frem natural growth in the regicn, and would
be expaected to be fully funded by the RTA The censtruction of 3 bypass of Macksville by the
highweay may well coocur before further highway intersecticn upgrading oCccurs.

3.3.1 Road Metwork

The performance of the existing read network sumounding the development site has been
assessed in temms of Level of Service (LOS). The LOS crteria has been based on peak hour
flowws per direction for urban reads and peak hour flews cn twe (2) lane bwe way reads with
design speed of 100 kmi!h) fer rural reads as defined in RTA's Guide to Traffic Generating
Cevelopments and detailed in Tabkle 8 and Table 9 respactivaly.
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Table B Urban road peak hour flows per direction
A 200
B 380
C GO0
o 800
E 1400

Sourcs: BTA Guides to Traffic Gencrating Developmionts, Ootobor 2002, Vormion 2.2

Table 9 Pzak hour flow on twe (2} lane rural read (vahi/hr}
B 530
c aro
o 1410
E 2280

Soures: BTA Guide to Traffic Gencrating Developrionts, Ootobor 2002, Vorsion 22 Tablke 4.5
The LGS criterd in Takle 9 is based on the follewing assumptions:

» Design speed of 100 kph;

¥ Temain level with 200%. no overtaking;

¥ An average of 18"% heavy vehicles;

¥ 3.7 metre traffic lane widths: and

p G040 directicnal split of traffic.

AssUming that the pedk hourly two way flow is 0%, of the AADT then it is clear that cument
traffic density is well short of the houry counts in the twe tables above.

Cn Redeo Dr at Valla Read the sum of lecal traffic plus peak construction traffic is 165 + 130 =
295 vph. Cn Bellingen Read the sum of lecal traffic plus peak constructicn traffic is 110+ 130 =
240 vph at Bowraville. Both peak volumes are 45%. to 55% of the limiting volumse for LOS B for
a 2 lane rural read.

The number of vehicles expacted to access the site during the construction phase will incregse
significanthy at times when materials are being impoered to site. Such co-incidence of
operaticns is expectad to occur fer less than perhaps 50%, of the construction percd. At these
tirmes heavy vehicles may acoount for up to 28%. of the peak traffic velume.

&
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The resulting LS when applied against the same data as contained in the table referenced
dbowe indicates that the LOS may drop in the range of B te C. This is still 3 good cutcoems and
it is over a relativaly shor time pericd.

The current level of service for the kKey reads surrcunding the site, being Rodes Drive, Bellingen
Road and VWalla Read are expected to remain at LOS Ate B for the fereseeable future.

332 Intersaction Performance

The three (3) key intersecticns surreunding the site were investigated, based on the anticipated
volumes in yearin 2009 and 20159

The expected traffic volumes on leCal reads during years 2009 and 20019 resulting from current
activities in the are and anticipated natural growth are given in the table bl o,

Table 10 Traffic Flows

Estimated Traffic Estimated Traffic

2008 (vph) 2015 (vph}
Rodes Dratvalla Read 165 220
Walla Read at the Link Road <20 < 27
Bellingen Head at the Link Road M0 150

The traffic leading on the intersection s with construction traffic is expected to be in accerdance
with the flows indicated below.

Tahble 11 Intarsection Traffic Flows

Estimated Traffic Estimated Traffic Estimated Traffic

2008 (vph} 2008 (vph} plus ZM 3 (vph}
Construstion
Rodeo Drive 165 295 220
Walla Road 20 150 27
Walla Road 20 150 27
Link Raad o 130 G
Bellingen Roead G4 154 a5
Link Road o 130 5%

# Maninal Allswanse for maintenance and tourisn.

Comparisen of Takle 17 with Table 12 below confinms that 3 detailed analysis of each of the

intersecticns is unnecessary due to the low flow velumes expectad even with constructicon traffic
included.
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3133 Intersaction Capacity

The intersecting traffic velumes at Rodes Drive and Valla Read and Bellingen Read and the
Link R&ad at full develcpment are estimated to be abcut 2200 vipd and 840 vipd respectively.
This corresponds to 3 two-way pedk flow of about 220 vehthr and 64 veh!hr,

similany, the intersecting traffic voelume at Valla Read at the Link Roead inte the site is estimated
te be censideratly less.

Forthese low combinations of flows, the busier streets can comfortably absorts the mincr read
traffic at a good level of service. Thess combinatiens of flows are below the thresheld values
where intersecticn capacity analysis is nermally required as shown e low.

Table 12 Intersection Volumes below which Capacity Analysis is Unnecassary

Type of Road Light Cross & Turning Velumes

Maximum Dasign Hour Yelumes
vehicles per hour (twoway)

Two lane majer read 400 00 G50
Cross road 260 200 00
Four lane major read T, 0003 1,500 2000
Zross road 100 il 23

Source: Austrosds Part 2, Table 8.1 Rosdway Capacity

24 Existing Crash History

The RTA has provided crash histery for the pericd beqginning July 20003 to June 2008 for the
following reads;

» Pacific Highway within the Nambucca Shire,

¥ MR 118 Macksvile te Bellingen which includes Femy 5t Roedac Drive and Bellingen Read
and;

¥ Fulllength of valla Read.

A plan of recerded crashes is provided in Appendix G foreach of the read secticns noted above.
The five-year crash histoery provided by the RTA has been reviewed to identify any features
which may be relevant to this study. The review has been performed for

b Intersecticn of Redes Dr'Fermy St and Pacific Highway,
» The length of Rodes Drive from Pacific Highway tevalla Read;
» Intersection of Rodeos Orand Walla Road:

A general review of the available crash data indicated ne obwicus anemalies which waould
warmrant further investigaticn of the crash data that may peint to paricular read characteristics
that weould warrant further attenticn or comective actions.

The Crash data is provided in Appendix C, and is summarised in Takle 13
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Table 12 Crash Analysis Summary

Location No. of Neo. of Toatal Total Majerity of crashes
injury nan number number
crashas  injury of of
crashes crashes  injuries
Intersecticn of 5 2 7 G Includes all crashes in the
Fac Highway vicinity of the intersecticn,
& Rodeo Or koth in lane and tuming types.
Rodeo Orfrom 15 12 27 17 60%. of all crashes wers
Fac Highway gssociated with off read on
te High 5t curve types.
Bwille
Intersecticn of 0 0 L L Mo crashes recorded in the
Walla Road & database.
Rodeo Dr
Bellingen 1 1 2 1 The injury crash was an off-
Read from read on-curye in close
High St to proximity to the Link Road
Blackbermy intersecticn.
Lane
Walla Read full 2 ) 5 ) 0%, single vehicle off-read
length types, 40% 2 vehicle head-ch
type.

The key points relating te each of the above locaticns are:

¥ The high proportion of single vehicle off road on curve type crashes is indicative of the
winding hilly terrain and the general lack of adequate delineaticn of the read alignment;

» Mo crasheswere reconded at the intersection of Rodeo Or and Walla Road:

» The crashes recerded in the vicinity of Redes Dr and Pacific Highway are not unexpectad
given the high traffic density at particular times. [t dees not indicate a paricular problam in
this area when considerad in relaticn toe the highway nearby;

» The map of crashes on MR118 indicates a8 number of greups of crash sites predominating.
This appears to indicate that site specific lecal facters may be influencing the crash data;

¥ MNone of the key intersections investigated in this report figured in the crash statistics apart
frem Rodeo Drand Pacific Highway,

» Ther were no recorded crashes involving pedal cyclists with Pacific Highway excluded.

35 Public Transport

Fublic bus services in the area are provided by Busways North Coast Pty Ltd. Busways
aperates frem a depot at Macksville.

The Busways timetatle indicates that 2 moming and 2 evening buses follow 3 loop routs
utilising both Wisen Drive and Rodeo Drive between Macksville and Bowraville cnoweekdays.
They then continue &n toe Mambucca Heads and Coffs Harbour, A service 3lso operates aleng
Bellingen Read as far as Tallowood Schodl 2.2 kim frem High St
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151 School Bus Services

Schools in the Bowraville area are:

» Bowraville Central Schocl — 18 High St Bowraville;

P Gumbangim Preschool — Bowraville:

» John Faul College — 2 Carkin St Bowraville, and

» Tallewoeod Schocl — 220 Bellingen Read, Bowraville.

Bowraville Central School alsc operates a school famm off the end of Borefield Road.

School bus services use Rodec Drive and Belingsn Read in order to access pick up and drop
off lecatiens at strateqic intervals. There is no school bus traffic aleng Valla Read. Parents
drive their children aleng Walla Read to 3 pick up point on Rodec Or.

Services are provided by Baldwins Bus Service from their premises at 53 Borefield Read and
Chezmar Bus Services.

The project is not expected to have any significant impact on public transpert services in the
area.

36 Pedestrians and Cyclists

All of the reads sumoeunding the storage site and associated with the bore field are outside the
urban area of Bowraville. Consequently, they do not provide footpaths for pedestrians.

Mone of the reads provide either on read or off read cycleways. Both pedestrians and cyclists
tnust share the road pavement o verge with maotor vehicles and sther read Users.

It i considered that the absence of specific facilities is appropriate given the expectad low
demand for services and the limited abkility of NSC 1o provide such facilities.

a7 Parking

There is 3 potential for parked workers' vehicles to create an access nuisance to local residents
and matorists ifthere is noet adequate provision for parking within each works site area. MSC
can require all censtructicn werkers and cperaticnal vehicles te be accomimadatad within the
wiarks site by the inclusion of an appreprigte conditicn in the Development Approval.

Freliminary design details have beaen prepared for an on site parking and tuming area as parn of
public facilities which may ke constructed. The indicative area is approximately 100m x 25m
and is expected to ke more than sufficient for expected demand on completich of constructicn.
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4. Traffic Impact of the Proposed Development

4.1 Construction Impacts

A Traffic Impact Assessment for 3 development propesal nemmally is fecussed on the ohgoing
impact of the additicnal traffic generation due to the development in concert with the natural
groswth of traffic in the locality after 10 wears of cperaticn. |n this case it is difficult te quantify the
le&ng term impacts as they are expected to ke extramely [ow in com pansen with the cument
kackground traffic and the natural growth of lecal traffic indicated to cocur in the next 10 years.
Therefore, this repert has emphasised the possible censtructicn impacts in crder to fully
appraciate the potential short tenn impacts.

[t is clearthat larje censtruction equipment may be used on site. Any oversize loads will
require travel pennits and escorts in accerdance with the cument pemmit system. Such transport
moverments are expectad to work guite satisfactonly cutside of the develeprment approval
system applying to the constructich of the storage and the borefield enhancement atc.

Mest maternals o be delivered tothe sterage site and for construction of pipelines and the
borefields are expectad to be delivered in 3 range of trucks up te semi-trailer size ortruck and
dog combinations. Such vehicles can be adequately catered for by the existing read network.

If all censtructicn access is 1o be via Bellingen Roead then the current AADT at the Link Road
intersectich would incredse from 6840 to 770 An increase of 20%, for the short term. By
compariscn, f the natural traffic growth in the area is 2.5% te 3% then natural growth will
preduce a similar incredse without the censtructicn traffic in 6 to ¥ years.

If all constructicn access is to ke via Valla Read then the estimated current AADT at the Link
Road intersecticn may increase from say 200 te 3300 Whilst this is a relatively significant impact
averthe current base, as the base traffic is extremely low the potential adverse impact on other
rotorsts or sumounding preperties is 3lso quite small.

In regard te the potential impact upen Redes DAve, assuming that all traffic travels east of Valla
Road then the AADT may increase from 1,850 te 1,780, This is an increase of 8%, By
compariscn, i the natural traffic growth in the area is 3% then natural growth will produce a
similar increass without the construction traffic in 3 years.

It is clear then that the constructicn pericd impacts are relatively [ow in compansoen with existing
traffic levels and equate te relatively short percds of natural traffic growth.

A large proportion of the overall werks will take place in areas away from public ieads. Activities
which may impinge &n the availability of public reads for use by other matorists weuld include:

» Possible construction of the dual use connecting pipeline frem the Headworks to the storage
site alzng a length of Bellingen Road, and;

¥ Cressing of Bellingen Read by the pipeline.

Baoth of these activities would require the implementaticn of appreved Traffic Management Plans
for the safe working of the constructicn activities whilst undertraffic. As mentiened previcu sy,

the movement of oversize constructicn plant on public read s will alsc require the implementation
oftraffic management procedures which will impinge on the availakility of the public thorougfare.
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4.2 Operational Impacts

Activities that are anticipated once the schems becemes operaticnal could include the following;

P Maintenance of pumps and pumping facilities associated with edach individual borefield pump
staticn:

» Maintenance of the borefield Headworks facilities:

¥ [aintenance of the rising main and delivery main cennecting the Headwaorks with the
storage dam.

» Routine maintenance works associated with the sterage and dam, and;
b Security inspectiens of the facilities.

It is expected that the water sterage will not be available for recreational usage in order to
protect water quality. A viewing ared may be provided for public access, but visiter numbers
willd be expected to ke very low a5 public amenities are not expectad to ke provided and the
scenic value is not expected to be high.

In terms of daily traffic maverments asscciated with the range of activities listed above, there
rnay ke none te a handful perday and the frequency of days may ke imeqular. Therefore,
operaticnal impacts are difficult to quantify and relatively insignificant.
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9. Key Findings

The key findings in this traffic study are:

Leng term cperatienal impacts of the develepment are expected to be insignificant when
comparad to the natural growth of traffic in the reqicn;

Short termn censtructicn impacts for cartage of materials to the storage site are significant
due to the current relatively low traffic volumes on the reads in the study area;

Short term coenstruction impacts for asscciated with other censtruction activities are relatively
insignificant due to the relatively [ow traffic volumes generated on the reads in the study
ared;

Short temm coenstructich impacts are relatively insignificant in com parisen with the indicated
natural traffic qrowth;

The existing reads available to provide access to the main censtruction site for the sterage
dam have sufficient capacity to absoert the increased traffic resulting from shor tenmn
censtruction;

Frowisicn of access to the dam site via the westem link réad off Bellingen Road doees not
appearto be feasible dus to the very limited area available for turning at the entry in to the
dam site;

Frovision of access inte the dam site via the existing Crown Reoad off Valla Read appears to
ke necessary in orderte maintain a connecticn to 3 ROC which serves an intemal ot with
apparantly noe cther access;

Temporary traffic contrel measures are expectad to be required at the intersecticn of
Bellingen Read and the East-West Link Road if this reute 5 to be used for access to the dam
gite:

The long termm use of the wastem access route to the storage via Bellingen Read and the
East-West Link Read is not recommendad unless the sight distance north of the intersection
can be impreved 1o meset SIS0 requirements. There will 3l1sc ke 3 relatively higher cost for
the constructicn of this rioute:

To avoid traffic asscciated with the construction of the storage dam traversing threugh
Bowraville, the use of MR 118, Redec Drive could be stipulated for constructicn traffic. This
wiolld prevent traffic using Yyilscn Road.

The use of Valla Head as the key lecal access route to the storage dam site is the prefemad
option.
The existing ferestry access road, refemad to as the East-¥y est Link Read off Valla Read

requires Upgrading in terms of width, pavement, drainage and vertical alignment. NSC's
constructicen standards should adequately cater for engineering requirements.

The use of MR 118, Redeo Drive from Macksville to Bowraville is a suitable link read from
Facific Highway to the works ared. Upgrading of traffic management facilities asscciated
with the raibway cressings at .75 km and 2. 85 km is recommended.
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» The main reute for construction access and the delivery of materals to the dam siteis
expected to be along WV alla R4 from Redeo Drive. YWalla Rd will require regular maintenance
during the censtruction peried as part of an cverall traffic management and maintenance
plan.
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6. Recommendations

This traffic study has not identified any matters which would prevent the proposed development
frem proceeding.

It is recommended that the follewing items be considered for inclusien as rquirements of a
development approval or be implemented by NSC.

That a8 cemprehensive traffic management plan be prepared and submitted to NSC for
appreval detailing constructicn perced transpern activities, site access, parking and stockpile
areas for the duration of the works.

That MR 118 Redeo Drive from Macksville to Bowraville be the principal access route to the
gite frem Pacific Highway and from areas to the seuth of Macksville.

That the section of the EastWWest Link Road off WValla Read be used for access to the dam
gite, and be upgraded in Accerdance with NSC standards and requirements.

That vehicularaccessto Lot 2 DP 1076377 ke maintained as part of any changes to read
gtatus and access reutes asseciated with the acquisiticn of the dam site area by NSC.

That NSC undertake improvements to the delineaticn and sign poesting of the two raibway
cressings on MR 118 as noted previcusly.

That if YWimimbi Read is used as a materials supply route, that the signposted lead ratings be
coenfirmed for the paricular class of vehicle to be used.

That the unsealed length of Walla R4, if used for delivery of materals to the dam site be
regulary maintained during the course of the works in accerdance with a dust control,
maintenance and interventicn strategy approved by MNSC.
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Appendix A
Development and Access Plans

Bowraville Off-River Storage Concept & Access
DP 1076377
DP 1092320
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Appendix B
Traffic Data
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Traffic Count Data Station 09.244
Pacific Hwy Macksville
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Traffic Count Data Station 09,213
Pacific Hwy North of Rodeeo Dr
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Traffic Count Data Station 089347
Rodao Dr Macksyille
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Bellingen Rd South Of High S5t Bowraville
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Traffic Count Data Station 09.350
Bellingan Rd North of High 5t Bowraville
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Appendix C
Traffic Crash Data

Valla Road
Rodeo Drive (MR 118}
Pacific Highway {(SH 10)
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53

Valla Road

¥ Location Map
P Summary Crash Report
» Brief Crash Report
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Appendix D
Traffic Management Plan Framework
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Forthe purpose of this cutline it is assumed that the main access route to the storage site is via Valla
Road. The fellowing cutline details 3 number of essential steps or considerations, which should be
included in a Traffic Management Flan for access to the sites.

» Camy out detailed inspecticn of WValla Read with respect to width squeeze points and use by range of
anticipatad traffic. Develop appropriate traffic management precedures for constructicn practice,

b Assess site ared and determing approprate storage and manceuvring areas fervaricus phases of
censtruction;

» Develop required traffic managemsent procedures!plans for oversize [0ads from Macksvyille to site;

» Develop traffic management plansftraffic control plans with details of temporany speed Zonings, traffic
control devices and tempoerary fixed traffic signals etc for approval of the road authorty,

¥  Consult with the Lecal Traffic Coammittee threugh NSC te determine class of traffic management plans
and process for appreval etc;

» Considerthe placement of special advisory or variable message signs for the duraticn of the works;
P Applytoethe RTA for any required approvals of Traffic Coentrol Plans:

¥ Consultation and advice to affected landowners:

¥ Caonsultation and advice to Police and emergency services, bus companies and NaC;

» Developmaintenance plan forvalla Roead and interventicn reference points for grading, gravel re-
sheetfing, dust suppression etc in conjunctich with NSC; and

» Consider installatien of advisoerny curve waming signs forthe constructicn perod;
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Appendix E
Advice from Department of Lands
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Department of Lands

Land Adminisiration & Manogemen!

Froperiy & Spodtial tnformation

GHD Crown Lands NSW
PO Box 1340 Level 1, 76 Vicioria Street
FO Box 272

COFFS HARBOUR NSW 2450 GRAFTON 2460
telephone (02} G640 2055

faceimile (02) 8640 2036

- g-mail Stephen Houlahan@lands nsw gov.au
2L\ www lands new qov su
EFBE) TO DAT.
) INMAL -
Your Rel: Chris Weawver DATE REF. No.
Cur Ref: 0202042
E IT ﬂﬁﬁ ACTION )
, aw — Monday, 2 March 2009
L)
j‘r"‘u.
Dear Sir, (36 ] : E

Proposed Crown land for Dam Construction

| refer 1o your recent correspondence exchange with Michele Hurcum from this office
regarding proposed dam site at Valla by Nambucca Shire Council.

The best way to proceed with the above works is for Nambucca Shire Council (as
eventual owners of the land) to apply to this office to obtain concurrence for acquisition of
any Crown land that may be affected by river storage proposal. The letter should state;

= For what purpose Crown land/roads are required.

=  What structures will be placed upon lands acquired.

= What if any environmental studies have been undertaken and copies of reports.
A clear and easy identifiable diagram should be included with acquisition request from
Council highlighting all lands involved together with cheque/money order for $487.70 to
cover investigation fees.

If the acquisition of the Crown lands/roads is approved you will be notified. A plan of
survey would then need to be lodged with this office for approval and then subsequently
lodged with Land and Property Information office in Sydney. This office will also require
payment of compensation for the acquisition of land in the amount assessed by a
registered valuer as at the date of gazetial of the acquisition.

This is a brief outline of process involved with acquisitions Council will need to comply
with its obligations in relation to land acquisitions under their relevant legislation in the first
instance.

To avoid delays on all future correspondence please note the file reference: 09/02042.
Yours sincerely
\adl

P L_,.-'
Narelle Hooton

For: Manager Land Administration
NORTH COAST

. 4



[]

GHD

215 West High Strest
Coffs Harbour MSWY 2450
T (02) 6650 5600 F: (02) 3652 6021 E: cfsmailg@ghd. coem.au

& GHD 2000

This report has been prepared by GHD in response to 3 specific brief issued by NSC and the Proposal
for services presented by GHD. This report is intended for the sole use of the client. It has been
preparad in accerdance with the Temns of Engagement for the ceimmissich and &n the basis of specific
instructions and infermation provided by the client. The centents and conclusicn of this report cannct be

relied upen by any third pary.

This report should net ke altered, amended or abbreviated, issued in part orissued incomplete in any
way withoeut pricr checking and approval by GHD.
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and the Proposal for services presented by GHD. This report is intended for the sole use of the client. It

has been prepared in accordance with the Terms of Engagement for the commission and on the basis of
specfic nstructions and information provided by the client. The contents and conclusion of this report
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This report should not be altered, amended or abbreviated, issued in part or issued incamplete in any
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